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aT1.%1.7. 875(31).— st wrar, faferers arafa stfifaem, 2009 (2010 &7 1) it &mT 52 it 398 (2)
% TS (), TS (), TS (F) W TS (%) o AT IfSe UL (1) F Faed RAfhAT H1 AT Hd 8, Ferferss Amafagm
(@memon) =, 2011 31 7R Heires = o fof, FefaRad fem samd §, otufq:-

1. (1) o i o e am fafees arfase (@remon) seat geireE fm, 2025 2
(2)  ¥1 3, 2026 I TG &I

2. Toferes wrafos (@) rem, 2011 =1 STl S 3 Wit X1 % v fefeiaa s siaeertud fapar
STTQT, ST

8016 GI/2025 1)
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‘9T XTI

are gy forsgwen
I 1
1. e — (1) ¥ fafader arex stmenfia e fasgwent (=8 5o 3o vaq 4 fasgwes et
) T AN &I 2, S HTATeHeR ST &, S S 416 § STeshiat Sl |igdT sl 619 I Y& i &
3T TR ST ST FATUG T, Seohled o GEUANT o foeg TIg 3TN HeisIeh Guatm shi
SeraT 4 o Ty fema STTar Rl

(2) 3 T "HEATE" & ST F T | & 5o 510 i 4 steenree A ST o6t St 2

(3) 38 Tl o e o foTu, "STeehieat” I16€ o aTcqd SATIs Thid H U SToshiaet a1 3T O
BT, AT, G0 A9 TRl o E1Y hiH hid G0, Yok qare o foTT gier qamafen seareed!
T Al ST
(4) & fsgwe frefafea fafire fomrwaret @ gafssa g, st

F. 3T INOTHET i e s a1 RO s W Ues T i 3ifam | yiems &1 gfaffere 72

Fd ;

W, EUT UK I TS FHEAT S T,

T HEUT YK H KIS 7 U ST R Fer=weh o S1er 92 Ueh T,

.

&3

fom wra ftorm o sfefies it s1fersk Hfsa STHepT i STTeashar gidi ©; o

3ifem AT gferTT Bt AT AT T STeehied sl HTAT % AT 31 9 H efdfd oK fdrd
ST Sh JTTITIHAT Bidt & (T, ek feeafa & wh o1 wfaeTa 31 31 | o Ted 1)

(5) 7 fafde ArTeash A forsdweht & Aise A1 o foIg ] = Ao-fafy fafadest s
T T GEferg, oM FoT IR 3R O g & fog am-fafy fafrdeet i v & foag
REIESE I

(6) 39 ToIf~1a=T T HRIE I AT8 forwehT deh EIHd & ST 16 T AT < o [oTQ HISH T T STANT
EGR

2. YeaTae—

. I "I 3R i arafag wse

(i) AT SO ST SHTATSH: HTIH STt O f3hT ST aiTet Tl ot @qe fored w1 ST arel 71 o fag g
WA o ATET He (e Fohd TG ToRU ST Hehl
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(ii) Tar § BT (SYANT): HIYT SYHLT T T H A o &€ IHHT G S =gh, 3TAqTd 79T
SUHTOT ITINT H ST o S1E, HO, CAHTAOT T QAT o o1e, S g1 si=im stmam|

(iii) SFeTiehT: =g wferam o, ffdy Reufoen & siqia, Taer =wor H, ua oeht g7 e 7Y SfAfaaarst &
T | AT S Heifrd /1 STfEaarstt o |rer Sd Hehd! o sfter darer Tiua it € 37, gae =
o, 39 SRR T ST fohe} Heha & AT TROTH 916 1 o foTa sty Terfud o o g st R

(iv) SFIYH: I1a 7 fSaent o 39 fafdsr # [y dimrett & sfidw 2, <ifer aaw suesor &t ffdy
e uiarer feafa & Tt )

forqur: e forel wra am o foru frafia semer Rufaat s 7= & 72 € 9 o g aen o
I B

(v) SRR | foeiet: Toh & HT9EE o n /1T ol S@el o fIw, IiTdT o heltd shi 31 arett /i
s (qk) Freferfiaa o g &t g 8, steid:—

E?=1(qj - ‘7)2

s(qk.1=\’| —

qk, kd OT9 7 GROTH B 3T, n TICOTHT BT STSRTTUTr H1e )
(vi) ST HTI T o Hohd ol A IR AT FfE % s it

(vif) ST €T 38 fafaer # Ffde 7T ST fR-Agcadut SNt ot i s 2

(viii) SRR qfe: 9T 2 % W 6 % IT-HT (4) & @ (i) # Fifde Wwiw Rufaat & qeq fuifa @
YT 6T AR

(ix) TR ST (e AT ITRTT shi TR A, ST TR THE0T IR TRied qediwd ¥ I8
fuffe i STt 21

(x) A STtk GAT: HIOT ITHT T G4 T, Taif gisrar & s ffde siaue w
AT &Y G fhaT ST 2

(xi) AT 3 AT TS AT W § & {hLE AT HH SR )
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(xii) AT afRpEar: ffde Refadt o Sfdia S| a7 9T a&qeil 0 e ¢ AT ST STH Hehd | a1 ATy
TS HTAT e o oo AR %l ehedTl

(xiii) WO GRS W9 shl GRS Rl o Ueh € o STEf A19 IR,
(xiv) HTI GeTErT: O 3! JRecdTerdl Tt o STefl 71 aigradl

(xv) TS T AT (ST T TFT): Y ATl JUHT ShT Hfam STANTeRal §RT 39 YIS o folt Ugedt ar
JUANT o o7 &307 Foreres fore 38 Tt fomam T e

(xvi) WO T G Refer: Amow st a7 Rufa See qu J199 SR, 99 S=Tes, S0 AT
ST, FHT Srerer Rerfadt o 6T T Sitaford 8id § 9T 3109 SHarare § §a a7 99 aeq3ll ®
AT 3 T Bt 2

(xvii) AT 3 Gecarasha i feerfer: Ao st o feurf, foraw fafsm wom, ey, Ao sonferrt qen
U AT GH 3! T AT i Tfdepfaat aiaford g al

(xviii) T7: HeATA: Yo HeATI o6 SI1G ATk ITHLIT shT AT

(xix) HoRRICAAT: HIGT YOt o Eehd # qNed ST ATl ST @ W % AW § qe&d aiEd
HATh A

fooqur 7 9= yoTTedt St Saefierar AT ST & W o A 9T e SR

fevaur 2. wreft ST Tt A o A # Tl afterd Hehed Sl JoiT | ST 8T =Ry

fewaur 3 3g fafadsr & e 6, daeafierdr 36 Sie T gerd ¥ deiftrd @ S A Y yered o guE
ENE

(xx) FECATUT GY: IE BT ST HIG ST o U T hrdli I8 ST STl & AT his Gel! 3= Ll 8l
(xxi) HEEqUT GN: AT a1 €iHT | SAfereh 31|

(xxii) HTGT ITHLIT 26 TERAT: AU IUHTOT hT & T[0T Sieeh SR 38k AT il 701 69 o |rer
e &d &
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(xxiii) AT 3T AFEAAT; AT T ST Sh T & SR 9 A 6 fog i @
% ST =Rl gwIiaT ]l

(xxiv) T et ATeh SUHT shi T o gt Feafua T foram a2

(xxv) HTI I HT AT STTEAT Hed T STHAT ik IO e < ST ST & a1
HATI SHTOTIS STRT TR ST &, A1 3|

@, — fafwre fsiem

%, IR AfRATIehIST: 48 9 o SH 9T H € TE, ST e o STet 2T & ST forew
TE © TR fHAS ST-hafled qoh aTg-Hae AfcTehld |ftwford g ol

G AN AT FEHHIT AN H IURd IR, STEl Th SR ANl # 3uRedd 9 %
off=r frefter farferer g 2

T Sife gl 9 Gl S AT TSR H ST i ST 8 T ST He@qul arST i udT
TR AT 37 R TS F H F&W a1 2l

(iv) sieTer (fgwe): A9 STl o W Eaiell T[0Tt | Giarc o 0T Hehd H 9 o @1 B Tl
e = gfgetiat afEd |

(v) U8 THUTRE A6 98 a9 S Uoddel 9 % UAH &9 ¥ SR A ST 8 (IR
SATSHATERTIT o faradia)|

(vi) TTEITCH 410 el (v (N 30 38 Tea 'ame faedue el 47 ®): I8 SUHr S
fafde Ffe dimrett % «fiqe |ie g1 SIS 71 Wia Wi § 416 HATehied SAHM Higdl Sl AIIdT SR Y RId
AT 2

(vii) TTo Tafer: waw w9 @ 3 it 8 faftr S am fosdwes qar & amad: i e T a9 o
qT SeH o8 39 forfraT sht fHeTa STueTsl shi 9 S|

(viti) THOT ST Teet 1 o SR T shl STedfaeh SToehiact |isdT 9L T STl T
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(ix) HEIATSTeReT THeqor His: a8 mis e 41d farsdveh Tcmoe a1 GumiSH S8 iiistehed (90 o
7efiT BT =

fevqur: 5w Hre #, W Wi fi g § e THERT YTy B @ (ST F Y 3=
fesiToem, Teaad aftomm, 311fs), 3TR Tetard ST SHTSH | deh g4 §vd 8t ol

(X) HTHIEA HIEAT I THE: ITHATH o G hl I8 GHATATE ST FTeheet shl WA HTHIT [ AT 0
EEERIGIES

(xi) TS TTeT AT ITehieed [IIueh (Tead 410 [I2I0eh): 1T 418 Aokl asgueh aredl
uftfafaa & It & foru 1fma @ (SaTetor & foTu 319 § yehe ST aTel SUehTul ST SATHAR 9T S g
Tafetd 2rd 8)|

fooqur: 3@ fafieer & et |, qideer 4 faegueh ol STIT-HTHeT 3 % &9 § iy foham T 2l

(xii) AT AT =fsh: ATE {or=eeh o HIT =5k H AT ST HL © AR FHAT o, Torsedwor o6, sidfen
o wfsharmety, TomT ST aitorm yefiia o deh U aieny ITH o o oI efrarwares gt =y afeafera
B 2|

(xiti) TS HIS: ATE for2weh 1 98 HIS S et o Hichel i &1 Holl ST ohl STl & ATk Torstel!
T S &1 AT T2 T ST 98¢, AT IHT 2T, TT HII HIS ohi Rael-3HTh STl § ST L 6l JoT
T 31feres osi & e foram ST weh)

(xiv) TR AreTensh 418 i fasawes (e g8 fasgwer): AreiTeess 418 SToshiedt fasdweh ot
SUANT shad SHIAT AT TAMT o o Ueh [Hidra o w er yateeiier gitemer feafaat yem @ & foe
IERISIGIN

fooqur: =g fafacsr & e A, feor are faedes ol STAT-AMT 7 & ®9 § Y fomar mam 2

(xv) IR A& ATH Ahied [ (TR AT forsdueh): ST § aiEe- qreayh
AT HTHEA (2w, HISTEA STTSAN (ITTEXT oh AT AT H) H ITANT o6 foIw sl 2

fooqur: gg fafadsr & e |, aftee g are fasdyent i STANT-HET 2 o &9 § Sy frar
T Rl

T, — GT9eaT I5
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o, YTHTIOTRdT: SHTOMSROT ShT Tfsha o1 TTOTT (Thet AT 79%))|
(i) TATORRTOT: fereft STsTIhT, TSk 3T ATY SUsHLOT Y SNfy a7 i gg= s S|

fowqur: T= S d gAY T BT foh Sreddie fomam T diveeR yHoMs & ST 9 |
AT R

(iii) Toreeritheh TTer: STftrhd ARl & FemT foum o 329 @ Uik a1 feforee St |,
AT HIT A0TSR TS T o6 foIg 27 7R seare

(iv) A T PR 22T wrsat e farerarett a1 Aecaqu &l o1 go1 fhis i @, fSraer arom
YT T ATATI Hefelt foreToaredt o e ot

(v) B B I8 Hare ST oI SN | T bl DIt At § 7Y LT 2

(vi) STEEAT (ISR, ST AT HIYEST sht): IE AT foh IUFNT, TUHTAR0T, HSROT, T I T &
SN HIISRAT, ST AT UTIEET | hiE IR AT ST ferd afterd et foram mam 21

(vii) 3STHE: ST HRTHE SHIAT & site 1T ST ST Sh1SAT o6 T, Wi Aadsre, fme wae=s
3R 311 fersrraret @ gaifera fafirr ferstamet g wfenfya 2t 21

(viti) EAT: HTO ATt Iuehor bt forelt it STferepd ERTeH, I9: THTESH 3T W AT S i g2
T = o I S 79T dreE|

(ix) HTFAT TEIT: qehefioh! Hrarrer fore fofRTe Sfsham o STTar Hiesat i Ueh a1 e fasivarsti
1 Frerieor ST "ftnfad 8T ® (3SR & e, deiehl g&arast st fasdwor ar feta afftufet o
T =)

(x) WHEAI TG TSI U HT STRH (IS o [T, TR0 He R ehed) S foremreia
ATFAT AT HIFLRIL WIS T TfcIfTered T

(xi) AT 2T T TEROT: TR ATET AT A7 HTEHT & WG ST T Sl (+eh Uiere Refla ek, STef 3=
ST TR TR ST R
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(xii) STANTERAT THE: I8 FSTHY ST AT R ATIH ITHTT, IT 3Hh BT T, IT TT9EaIT
TS o S T o HTGH-IEH T T&TH ST 8

fooqur: SereTer & fou e, fe1E, A=y, fewa, Aifter, Ny, eo-whig, Thid W divear foer, fSod =0
S ST "ideaT oft e 21

o — Hied T, giaff 3ree 3R g

Lecsif - JeITad G
T - I e
TUHE - 0T JUISHHI Scdl

SrdT - fwaw

$eT - w1eT 4TY STehieet sy
St - b

SUATS. - SEQdES o
swaet - Reofoegd e
BBl - TR STeRToT
Th,, . T Rt
g - Hfererad T A
unsieer - Ty uf et
ANTE - e peaet
IR - qTufayen AT

HITHTH - Hel /Te a1
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AT - T afiersT amome

Ay —Fod - Fodl UREAT ATIHE

e - THLE AT

To TTHHT THeT0T Aeest

TS - AT ST e

A T STt # 3T S digar
Yy - 39 TTIET H 39T S| Higd|

fooqur: iR e gfshamstt o forw wferg 9 g0 fafadsr & amT 2 & 90 6 & U9 (3) & ©e
(i) 3 (iii) & A J)

3. IUSHLIT T foemor: (1) AsHTeg foewor:
(i)  SeC Tk A o U 46T 416 o T o1 TAT oA 3T O 3 feeniget sl /el A1
T AT Y& LT 2
(i)  THATHLOT T o HTEH © | o FH sl qg= o6l @re i $6ie § w3y stenied
T % TRl Wt e 2|
(iti) ~ THATHRLOT TOTTCH H Uk Teohed HOR GHATId & ST §i6 o T 31 0T a3 31
JTehige ol TigdT ¥ Gelferd Hohd J&T T 2l
(iv) 38 o1e SO el ohi foreld &9 © SHTied fopam ST &, forerd |19 o aionm gt ue/
1 ot 311 frertica wareTs sohte o wefyta &id 2
(v) 39 AN, $T % I I8 ST 1 |19 © foh |G o A9 Rl SRR A AT 30d T
TR AT
(vi)  SefTT o S weahi # fefarRad aftafad &:—
() Torsgwor o T A1 o T ol Ta=adTgae ST H o S B¢ TfcreTo T A Aoy,
() TSRO JUTTAT o HTEHH | ATH o THA bl o ST & T Aedl AT TR JUTeA! oh
HTEAH | AT o T % 3U-TH ol o ST 2] b AT i,
(1) a8 &, | ST A1 ol et o e feew;
(<T) ATH o T H TS hl AT ATIH 5 SO
(%) AT Hehdl shl THTTHT L o T ST JTTet! e aitom 37t wewr JeiRid i 8 T
Hohdeh SUHLT HIHTAA 2,
(=) STE ST HAIRM o Th SETHH;
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() IR FATA ST HTA FI ST B Ueh (07 o, 371
(S7) SUHLIT HATA WIS ohi (i ST 6 Hiek 82 i 2 T QHRIISH GiorTl

(2) THATRTT SR AT

() T SR faty e @ ww e 6w am8 o A 1 s uor steshied |igdr o oy
TofaIT ST 31T T4 o A9 0 ATE qoheA 1o T hig STWTE a1 gl

(i) 3T T STANT TTveieh TaTEeeRt qiferfadt O foham ST @emm 99T Teds AT & o
et & § o fory T, e S wrsedie w1 Su STafEr i)

(iti) ~ ATSYTE RT 2 3 U7 2 o I9-T (1) % TS (ix) i STHETHT T ST H LTI

(3) Taredwor: Seiiq sifom Moae" a1 o 997 § STohied i Figdl M wedr 21 faedwr & SR
TETERLOT 2T aierRiier ok ferfara, A ST o SR 8 ARt TTE § SrE ST ey

(4) TftoTT 6T SRfer STR wew:
(i) Sefre o, AT ufton feve T e R SITET i are # SweT % fore g fohe S

. T UiSd o A1Y-ATd 9N 2 o W 1 % I9-U (9) H Ifeaalad SMawehdrsil & 3MER W,
i R S ek AT 3UHTOT AR | GURETd ohieh T frRam strarm)

(5) A9 =15k ST o AT <5k § T ferfad =or sfe 2 €, 3T -
(i) AT 3T dARY AT AR o foIg
(ii) THITRIT,
(iti) ST ST T Gfed T 61 fadwor; 3K
(iv) aReTTH st S ST Hew|

feoaur: weh qut #1915 H Ue A1 U ¥ fe A % A |fiford g

4. A9 6t THTSAT SN Imed g (1) 39, aie B 112 ga i Ffdy amn o stehiget st S digdn
& Ywid H wra wformT R it A gfsd wem

(2) 35T, &0 & 7 H-fos wWe Mg §, ate Sl T atg & gfd e e (frefmmyeie) §
ST HigdT ol ST i | @erd g

(3) AT Hoha THITS SHISAT o STTEY 2, TN 71T hT Teh THICH 0TS b1 SUATT ¥ 2

(4) Tert =1 flizamse w avmerd fere v v steafsrm n foig 2
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7T 2
1. EIATISTohet 3TU&TY,—
(1) |19 HHT:

(i) S ST AT HET 0.00 forefum/eier & 0 | &9 2.00 fHefum/diet o g

(if) | THAT ST Uk Seera ol war fafarfmtar grn Ferifa i smefh

(iii) ST g i foh A9 Y SEhl Hat €T el IR BT TS 7, W1 € Sudt €ET % HE o6
Iod@ it HTT, 3T o AT "aforms > 2 foefom/eter

(iv) TeRter i |t ffds aTg € o fore g fafder it sTrarwrerdret s 9 & arm|

(2) F= aform <7 ATfeeRT:

(i) Teh AT HeRT ehl STTavTehdT 81T ST AT TS Seq9T Higdr & fore 0.00 foefium/efier =t faw o
T % ST AT SHY Y S01aT 8|

(ii) FE ATRERTT eI BelattoTehet Tieqor Hie § fftsha foram stmom)
(3) TheT ST
(i) RoTTH % Heha o oI, WO Hi o Tehet 3faet 0.01 forefimmy/efiet gmm|

(i) T ST T STt AT 7T AT hT &1 ST TATHT doh B1eT L fedm ST (ITewor & forw, 0.427
Torefiomy/efiex & amd e O w6 0.42 foefom/efiet a6 sier 9= G Sar 2)|

(iii) ATY-forsm Geteht wdreror Uie °, ST 0.001 foefiomy/eiet o sTat Thet Satre o |1y giony Jefeid
AT TR 9 Thel ST T ITANT AT-FoH Fefet qlieqort < fore o smarm|

(4) TE-HF IJTH:
1Y 9TCoTHT o Tt Heh (feteet, fiieamse, Gudia et a1 UfNa 22n) a9 A g9
(5) $sfTT Y TemfrcarT:

(i) 39T (6), I9-T (7), 39-9T (8), - (9), IU-IT (10) 3T Y- (11) o Iuel ol T o foTw
TRt w9 | QU fopam StTa|
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(ii) 3T =1 wek Afgra orafer O, St o0 @ &0 goamde 3afer 9ok g, 31uT mo-Heeft fomwarstr i
et sATE T o fore festre feman smam)

(6) AT wierr Afear: FrfaRaa stfieran el qfe e uitere feufhat (39-5T (10) @ Hidy)
o Wi A B
(i) SRR SIS S TR HeATI o fTg Aferenan wierr e

(&) Ffeehan e A, GATeH AT M, 0.020 FHaT/eft. a1 STehied i F=a M |isdT &
TR | T 5% T, i off 3372 =

(@) AT AT ST hT ST €A 2.000 fr.am/aft. & A7 2, T SAfeskan e e grft: -
2.000 oo /eft. & 3rferen Tooned i @t goamm wigarett & fow 0.9 fyom /e,

() FAHH 30-GS H FfdE sTferran Tl FE TOFAd o 18 W AT e TR HearoT
off @y B

(if) I: TeaTd SR Ha1 H 31 o forg stferenaw weitenr e

() SATerehRaH TliehTd A, U AT RUTTcH, 0.030 F.UT/AY. AT Seehleet hi FeIH Higdl 6
TR | T 7.5% BRI, ST+ 3172k 20

(@) Afe IO ST sht S €T 2.000 oo /et & 3t €, at stfeehan wefterd qfe Bt —

% —2.000 firm./eft. & s1fres sTeeniee s @t geaaH Higar & fog 1.35 fran /e,

RO | - TR A, TR HeTdH, T7: Heardd 3 8ar § 418 fasgwe & fog w5,

A T |[SToohiedt Tl o [oTT Thig|
a= W 1(6)(1) T THANZ [T 1(6)(ii) T THUTS] fooqur
Vi
(1) (2) A3) 4) )
1 0.000 far.am./aft. — 0.400 0.020 fir.zm /. 0.030 fir.am /.
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foram /.
2 > 0.400 fram/aft. —2.000
foram /e, P15 % P&#17.5%
3 o g—o.9ﬁ.m./a°r. %—1.35 PRI T T I
>2.000 fam. /. N feTe =l
(iif) gy T
2 =T 0.020 farefimm/efier gnf
(7) Frgfr
() 3R Shl AU CRICIAT T AT TROTHT sht T 15 AT o TRk AIe fa=er % &9 §
=k fora STTaT 2
(i) &l s wiEAret % faT SR qes foee sfiehan wWiewd T % T faers @
A AT IHh I I

(iti) ST W foreret st TTOET AT 1ok A 2 9 390 (1) % E (v) ® e g o wny
hT ST
®) fgwe:
(i) ¥ fewe: Twiw feufia o siarta, S fowe &1 Terieye 71 =) = T 3@t 7 0.010 oo/t @
ferss T &
(ii) 3TeuahTiers feue: Thig feufaat & sfard, 0.40 facfmy/eiet & uma TR @ i et fgge
1 TSHICE 0 IR 5 At 37afer 7 0.015 faefumy/efiex & s1fer =t grm
(iii) STefepTioren fgwe: Ywim feufaa & farfa, 0.40 foefiom/efiet & a9 &’ = g o) gure # fuffa
delentioren fgwe T TsHIce M, THT A1 =g wen! =T ST *hid BT, ©% 718 | 0.020 fefmm/eier §
aferss T &

(9) TROT I

(i) ST TigdT § ¢ TR o AT TRT TS (b Rafaa o o1 wmer g9 + 0.010 frefium/ae
¥ 3feren &
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(i) SUHM HigdT § B 3faC & A1 T g9TE: (B Rafaai & el o wva + 0.010
Torefioma/efier @ 3rferes 7€ gmm

(iti) ST TST (V) ST ST ATE Torsweht ohl 36 o fesTe 31t i fopam smom for bt Ffeat
399 (6) * Ts (i) ¥ iy srfienan wiesd Ffe @ w1tk 72 gt st 399 (10) % @ (i) # ffd

Geiferd s afEsr araar shi feafa & et aderor i o grer s adteror foram ST R

(10) ufemerT i feafa:

(i) e T FRh: A9 forsduent 1 38 YR fested o fafda foram stmom fof 3kt Ffeat
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(2) Fehfcdeh deRishl STULTY: SeT sk FfaTiad foreheal B & Ues 1 Aferek o @ fohe foharm Stroem it =r
it et g ferfrwien grr < 7 faior o ueh forerar gl

(i) AT gfcormy St feepres fapife:

() HET IUHIT: FSTT 1 Teh 0T ST (ST AT S1eT) o 6o e foram St o7 afe 34
ST HT STANT eI o T foarm sirert &, t frmferfiaa stoemmd @mg g, srerfar-

(1) TieaTTse T i ot =am S 2 Tt g,
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(11) fiieatrse o frefefad smert aftafera gnft, sterid:-
(F) ST Ha,
(T) 11T ht aRRE 37 9,
(T) TT9 o RO 3R ITehT FhTeAT; 3R
(1) atequT foru T =tk St fliestee W ug=am;
(I11) HISd ket AU T 1 3 IT-UT (3) H TRATIO STUETSAT T ST BT,

(IV) HE0T 3hL0T H ST Gfered it gt St Heeaqur QI ol qal ST 371 3 9T H1iaTs it |
G Bl "hIETs" 1 379 ® foh Srarat & S a1 Sushtor 919 aiuns s s festse v At
T Freferiad sht sife sht Sa:

() T 37 et oy sufderfa (afs amy ),
@) foieT it Reafa 7T d=mer & fore sueht dad;

(V) ST ATaieh JE0T TR T 1 6 39-04 (1) H hccaRad Tearel o ek § AT &, aF a1 af
TECEUl Y I el B 8, AT FEcaqUl N HT T THIIT ST & 3R e Glrerm o wreaw & 37
T TS T ST 2,

(VI) o SRS % T STer F501 TRl shi ST HeloT 39-ES (W) hl STUETSAT T ST
T

(@) ST T WSHUT ST THRUT: ST S o Yol HIAT o FoTT /1T 22T shl HURTT HT AT Jefail

Sl & foTq SuamT fory ST @ U=t /19 221 Bt JEIid U 3 WO "Hel J, fefefad
Y& AR B

(1) G = Sftr g aform & wiess & gerd= Swa & faw stevaes avft e aftafera 2
=ty

(IT) |19 9 & 9 AT SE1ierd &9 & Feta a1 Yo foram st s sifaw /9 afoms foret
TOMET 8 ITH BT 2, O TET o U Sfrerwaes safmid 919 giomer sk sifaq afom & gy
TETId &9 § WURIT A1 SfSa fomam ST =iy
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(111) ST H 2T =1 a1 a0k TUEIT A shl JATH TATRICT BT ST STe deh foh Jad Sei o oI
THEhT STTATIHAT 7 | SR &A1 5 § FA 1000 TG hT ST FILNT ST T 8 AT AR
R, AR T IUANT § I8 G9d el 81| €271 ! feforiad o 9 foret uer aiies & geman sam,
I

~

F. e AERY aman @ 2 S 8, 2T RehifE shm o v s H ger fea S
g, 2 T H FE O R Aerer AT & are foram smar @ ek fo fafie o
TR ShT 3TUETT BRfY| S2T 82 | U8t Ueh ddtaHT &l S|

feoaur: sty Frrameeh & Wi AT ST i g o foTe T €T 2, St @y gl

(V) GUEd a1 AT ST T TSI AT WICAIT AT | Tferd fopam i@ anfer ger ot
STHTIOTERAT ST SRS TS 6l ST Heh SR AT o T o S H Hel SR Wi giiad =t s
wehl

fooqur: ot it TTfOTeRaT TR SRESAT i ERATd TSR ST, ISTET o T, Tk 321 &
% TTT Ueh SRS TEaTer dam ieh|

(V) 37 3Tihel ol JGITd AT AT TETIIT i dTel W% sl A9 o 0, JTHTOERAT 37K
AT hl SRESAT hT ST FHLAT a1 AT s SR ITS STt &, AT ST Bl SN o6 &9 |
fafga feram STEm)

(V1) afE a1 A1 St (gqefeae aarewon) & fret smedt ararerer & It foram ST 2, @ 31 &
HeR0 AR Herur & fog SiRew &) il Tawaerar a1 3R Sfed & 9¢ §C &1 & oY
foreeramnttpen forferit o STsrinT <t atTerwareran 2l

feoauT: et Hedeh W fom shtd |t STIREW o o1g §U & shi Y&l 3ford 8

(VII) T Sst o fore Sfe Ser shl TefRia st A1 ST STl s ot Hidesia shi guiard
Torar STTaTT 31T g2 Sht ITHTTUTERAT 37X STESdT shl S ohl SITai|

(VIII) 919 =t fordll SERor gRT STEdiehd €9 & quTfad el foham S 3iiT aro= gfskar =t
Uehart WO ST hl BT | ST ST AR I8 SHHRT STANTRAT o fIT & 8 g gt
(ITTET0T o ToTT BT H, A7 IHhToT WX Ferfeaer) 311 Seiq Ueh SUgh A Hawr <l

(ii) feren: fafafmtar -
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(I) Uk ¥ 3Tk AT 9T o |1 Toh WIT <56 THTTNA Sham; a0
(IT) $efre o st ¥feitsh wTg Her Jer Hal
frfafaa su-gei # ffdy e @y g

() A9 SUhT o1 for=mar: Taeaferfaa shr stoem anft, srerfq:-

(1) 1 Tordisl | YT, 3T

(11) Uk [Teh | =gk o {oTU &1 97 31feres 919, S/ q19e =ish o 91T & &9 § R-a1 foig 7w
AT o T A7 T 9§ S "t 2

o0 o

UH WA H, AT STRL0T Rl FHeferia foshedi o aTer &9 faam Sier, S7erfd:-

() 31T T 3T FigdT o AT &7 Taast 79 gonferat gt 3R [y 7 =sk & 3w W, g5t
SYANT AT AT Toh & A8 T 6 A9 o 7, foRam STTQAT A1 S1-HT <561 o HaisH H foRam S
% HIT ST TRSTEdr SR YEdT Seell STUarstl 1 are | T 719 Sorrelt | foret off
TSSTE! shT GHL HIY YOIt 0 ARk Taftshrel fe & S7freh shig e e e

(@) T T 7 THT T TIoI0TTcH JOTTeAT o 3T T ohl HeATud i o foTq Teh JHTIOTT
Teet g o Iy it e 2

() SST 3hT T HIT =I5k o |1 UHT &Y {21 ST (e T § 3Tfereh STerT-STenT 418 1 6l
AL BT, ISTELT o ToAT 1-ATY =15

TETHUT: ST ST &A1& FHAT ATt S1-HTT <56 o6 S H FHI SRR ST @ | e

(@) |9 IROTH:

I AR HfARad STUETe sl STuTe il
(1) &1 T [T9T JorTert & e fa=me & &9 4

() TAF AU Ut SARRad o A & foIe wmr 2 & & 1 % @ (i) 3997 (6) i
FULTSAT I T &9 H T |
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(@) STeT 31 TaI AT] T oh §Te S1-AT9 <I5h o e’ A foham STra 2, 98t A1) T o SFaid
IO ST GHL AT o o A TR0 o =) 21 ST ST ST TR 3 8 3 o g i
2% U 1 % S (i) 39-HT (6) o TS % ST & ¥ AT

(1) STfoTa esf T o |Te /7Y o G foe o §9 O

Hewf e o SEIfoT Wigdl A sl qoiT H Had T o [T giond i S dev e %
STHTTOT TS 71 o FoTT, SURL0T 26T SATRrehad Teftehrdl ¢ & H &1l

(I11) A9 =15k o foTQ wehTiereh 4 11 o |y formamey o & 4
() TSIT AT =56 o T AT T o AIGS! A GROMHT i qo s ek (fafr

1Y fS3T) |igaT, STRIaT SR ITHATE o G0 o HeY AT THAT o ot fiehrd feTa
1 ©fimrd frertfe

feeeur: SRR A Tt o sfter firetar sht dmTd (Heiitd sed ww, Tt saies o ama
T WTeRfaeh TH=TaT i €T § T@m s Fies € 6 Il sTeshied |isar § Sia &
T AT e ferlt 3BT Sereh WiHAT ST Skl 81 HiSs Sfar & stferes A e sy sTraq
T FHAL T 3 ST T Gersh HHT ST HehT @ foh 719 Reerferat qeritar e

(@) AT S STt ATH o AT sht WA SR Tedeh 416 o6 9 o HIO o | Sifaw
ufcom e fertfed feram stra, = fewmes (farfer ama fagrn) g Ferifea fera strarm)

feequr: A =5k o Sifcm aftorm sht o o forw forfsre gfentor forem €1 e =gaw A
T 9, 3§ A1 RIS 31 ffRr & wend R

() = Ferifed shum foh fiesrae o sglorer wTdi 1 shiw @ foreor feam simem)

(&) ATe $ SGIeTeT AT FHAT T ITANT HUL 6T T T HTeh{e b1 9l T o6 1Tg ot
ToRaIT ST @, T 1S9 @ o O 2 3 39-97 (1) A1 39-87 (3) 3 3TveTd A gl

3. e e (1) FHawT gfedent:
ek YR o FTT SHANTRAIAT = e asT skt Suetsy s Sl
frcer qfersht TsaTeT H R A ST & wae H A St gt qen se Fefafad affefed g -
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(i) T=rew fdw, o aeudie & fag féy aftafaq § (@emewr & faw su=m &
TTEAH UET);

(if) HATerehaH SR =ATH WSRO ATIH;

(iii) T demerm fafet;

(iv) forgret =fh =Te] R o sie oTH-319 wH;

(v) 3= aft Fifren TR forpadarshr qatarfi feuf;
(vi) Fifeh 37 for-arifrer qaterof anf; it

(vii) Fea 3 e Reerfea

(2) wfafee fréer. $efte, wefifeq et & fore sa wmr & ffdy ferega gar wmeht o srgeg wm fafmtar
Ot Here Slskanstl § a7 frufftd st for wlierr & stefT safeh, 4m& 1 T o § %W 9 %W dgg
fie Tt qe 310 e H %o i 9 3Tl

4. ZAfPT TR Hd- (1) SATHRE: ST I ITRT & T YT T SSSIS-YHIUG oiaTed oh €T
frfcTRad SIHeRRY o |1 faifed fohaT SO, S7erid:-

() Teft Tt ® et W 3T
(@) Tafimiar 1 2 a1 wie Tm;

(@) IohR Ye-TH IT HiSel HE&T;
(TT) SRR AT Hige AqHred fore;
(%T) USRI ohl SHH HEAT;

(%) forfmfor as;

(=) Terer wifeh s foraror:

(I) 7 forgrd o WiHet H: JTHAT JEd dieds, A SR AT i,

o

(1) TS aTe S gRT forerd o AHet §: ATHET S aedst 311 STevdeh T

N




[T H—=ve 3(i)] AT T TSI STETYTI 33

(111) AT g AT S o ATt H: St T JehR ST ATHATS e
(ii) BTBTS - el Theret o AT ey qfeqent 4, Afe $efie 1 STTohTE ot 1 &1, ATa &9 4

(h) HTU- HTHT;
(@) aiaeT qromT Em)
foTauT: HiHea—R Ug=, Hehd SUHIUT o AT /It 9T Tef3id shi sar)

(2) Hifet: fafmtar grr ama fasge o 37wt v ox el difel Sushtor Suctser e S i foreft
T TR U TEh! GiehdT AT IESAT hl THTToId i ATt ST oh foeg, Hifdeh 9 8 Gfard =2t & 31t
78 FrefaRad warT g e -

(i) GUTIIS GTe;

(ii) Tafse wmn =1 faeamm, afe s@ gfoeemoT & amfage geeh faeivaret & ufead g9 i
GITEAT 8 37T

(iii) HTHEAI AW eAT|

5. wma-farfer o - (1) forfres amo-foqm Frir & werr e, TRfve ot 09 e afed @qof
ferferen wro-farfir mifafiat wftfer &

(2) S qteror ffsraar o srefiT § 3R wdhieror fafer it waisaar w fotr od awer adeqor fafer <
ST Rl S H T Se)

6. 92 T - (1) YRR qeTeh o o S ST
(i) SRR {1 ShH § 3 Teh SUh0T T foRaT SITQTT, ST e ehr ot Sfffered shear 2

(if) TR H U 6 % I0- | (2) ¥ (5) | MiaE wlieror iR Site afafoa gft, 3R afe amg
Y, 1 38 39- 91 (6) | FAfdy wdveqor oft wftafera g

(ifi) STeIEh FehR TLTToT o foTT SUSHRTUT T o | ¥ Teh TS THAT FET hl

(iv) TteTor gfsham & asit & & fore, wieror S=Tenett &1 SUshun W U ary fafi=T e
T S Ut feerfa #, wlteror smTer 7)€ GRTera it foh seqa @it Sushior Jehi o STy
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&l
(v) Teft TR 37T T TieTor Uk & SUeRTr W TR ST, Afeh TeerEt qltequr wek AT &
HAfcTeh STRTOT W o ST, e ardienar ottt o foTe Tt & S ferar smam)
(vi) Tfe s gonts forelt forfdre adieror & sefivl 7=t Bt @ Sfiv witormresey 3@ wiifene &
HLHIT ShTAT UdT ®, dl 3TTaeeh Teur o fo7T e forT 7T it Sushtol | I Eiie shim)
7T, afe wlerr SEITRTET o are 9% ey e & foTe 3t wwer £ foR geires
3T Tl T THRIcHsh TS T et Tiomd 98t & §ehRicHe: 3T < ©, di 39
TRI&0TT SRl SIS ST
(2) TEATASIISHT:

. T STIAIGH o T ST o 1o T SEATaIS{ohtoT § fHeferiad SMfHe aiT, 7t -
(i) OT9 o 36k T fargia st feraror;
(if) ST IT-EAISI, T hl el ST IThT AT forIvadral & o2k,
(iii) Frifrer o
(iv) ferzger = gerargife s,
(v) TATIHT STTTTIHATY;
(vi) GeET HfAT TS,
(vii) ¥eT A=,
(viii) Treror fie, IeRT SUFIT 37T 01T ST 8 HHEST ¥ ST Hae;
(ix) STRATeRelt 261 & o ST alTed Wit e,

(x) TEATAST AT =T e ST 3 YN T THT L 8 foh ATaeh Sqahor &1 fesirgT oK
foraTd 58 fafier ot TTemareRarstl s STITe di §; 3R

(xi) Tk Hfsd AT, A< AT -

(I1) a3 ST q20T ek & GafSSd 2, a1 foafafmiar wa-fiedr il sawaehdreat s @ # &
T W57 ShTeTSt <Y T[T o S H STHERRT S&H |
(I1T) TS T JARTITAT S ST THE, AT 36 AT g SEaTalsiiohtor shi STTarvaehd
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MY, TR AT AT ITHTOT 3h T[T o ST ToRAT ST |k, AT STIATTSA T T TATH Feraror
fe S 5k, =1 g

(3) THeTUT ST STi=; SUSHAOT sh UIETT U ST ohT S 9T 1 o U7 1 | 4 ST 39 9T 6 O 1 0 4
T STTAIHATHAT o AT Ik STTATCH sh1 I8 AT 2| T ST SArer § WiT 1 o 97 3 e 4
AT S8 9T ok 07 | Wat 4 oy woft A SATavareRand it gl

. 37 TETUT: IUHTUT o TSI wal o o1 |rT=r qedishl IT6 i o fo1q 3weht goa fdtero
ToRaT STTQIT T SETaISTIoRtoT 3hT STEa TR ST A fomie &9 &, frefaftad veeet
61 St Y STt strfq:-
() FohTSAT 3TN SeerE g,
e)RIERER
() HIIH HAeT;
(ET) TTOTTH 26t SrEfel;
(%) UL Y G,
(<) ST bl
() HFHT;
(1) G SR ST TR,
() ST e,
(1) wRreoT o fore Sughar; 31T
(2) A AT &L,
() F=0T 7RI,
(1) TT9 GTOTHT 3T HROT; 3T
(111) STT T JHH|
(i) HTFEAIT T AT fersent ht WiTeaRy Hafelt smrifcrararel sh e gfskan frafafaa &
CRIER
Aot | - B fafemm=rertor gfshamd

E2] HA fafemrrsor afshen  (wdtenmeaw | feeforat

.

O 3 ) )

1. | s ve=™ TSl + Aiuhdugesy | | afe I ST (TR )
H AEEEHAT 7, A
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HrArsgseydl ot i
2. | UEiER ARFEI A [CEl + HuheIEesey afe 3= ST (TR )
NGl I AEHRAT B, I
BIEIEEE e Ei]
H
3. | e i ek TEt + AR THEsd. EUAN T SGH Sgd
HH T 7T R
4. FRUC Y G uet + AUHeTTHS s AN T SIRaH Sgd
HH T 7T 2]
5. IS ST 9T o1 Tl + Suhdiuagsey
6. [EeTH UEt + SAuhITEE s
7. [THESRIC T WEETE el + AuRdiTEesey. AT e Sisranstt
+of I = foe,
8. TEl + FumTaEs] ShelcT 3o o GTY 12T h
2T TR HENUT o ety
9. el + AURdTEEsT AIfe STEUETd HSHUT H Weny
+HfeTTEeTdl/ T o foTT 1T 81l
10.  [Ear=rTieTd HuEwr TEl + Huweigessy Ife Ioe STEUT (S SfT)
ST &, I Taume ot
il
11. (ST E=ro TEl + AURTEEs] AIfe STTereaeh &, dl gol
+ e I Geor i)
HEATSSIE!/ TauH

fooqur 1 CeuHet fafemTarehaor TSk sheet STETIReT HTHel § &1 ] shi STt Stef foret dwear
AT o Hl hl A= shelel IR SR (Feama Tisham HieTgegscyel) o HATHR W
T 3ht S| 27 TRiiet AT TRTREH o Hearo | 3w 31 T 2

fequr 2 Hivearr farRmr=remtor o gferm a9 gl 2 8§ few e &)

HIoft 2 - GTHESIT G o forg wfer am,
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AL &1 TSTT AT ©

37

e ca <
5
M @) 3) 4) ©
| EETaIS{T5hL0T ShT TISFHuT 371
| fesTe o fRmrreror | Hed
A A I | e, s ot
AR (G &)
Ferfermrran IR TAEH
; HTHeATT I oh ShETCHE | T ol Hal TeTeH, Hohd, hUe
| uwdiEes [qfreror g ffmTIeRT G, qiETe e | g,
HTIEET 6T FRET, 3T T Il
AT
, [T (i freror ST At
. ot 3ev ot
s [ EIHCeT Higge T | SYe 3TN 3T1Seqe o avfl Sewa T =)
' T TF &9 ¥ s o strem|

femaor: fofermm=reRtor ufshamet oIt wiedt Tl o SR § foreqa STehit o fof starisdia fafern wma
o e o STl Ak €t 31 o1 Hed forarm Simam|

(iii) gfcETer uierr: Iusker ot fafi feufaat o yarer Freht & o7& 3ueht Tt sriyumett
frerifed s o fore 9 6 % 300 (5) | Ffde wexie wlieront o for s ferar stram|

(4) whreror fefaat ST wdierr g St
%, HeH v I« qe wieror Rufaan # e [y 7 e mn 7, Fefafaa smweft 5=
giaer feerfaa s tgiferd st 2 formg aiieror o SR sHTT T S|

gref 3 — Hed 31d
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ERRSISIED T ATHAT qed <l HHT e el <
IR ATy
=

(1) 2) 3) (4)
1. RECHEI IR 23 ferft afcoa + 5 feft
SN FA TRt 5°C, wfd
2 3°C U T FEE *
g
2. it T |TUE ST 50 % + 30 % 10 %
3, EIRCHEA R R 860 TIHT & 1060 TIAT deh |20 T (Seihiicteh
et e 0 AT
E))
4 wertercon & eredeTd 0 pHIA/HIA § 5 pHIA/HIA Fe
S~ HTIAA S (T T % FY
)
5,
TH O dleest AR W 1 o Y- (10) o TS (i) M| W 1 o 39-TT (10) &
AT (IS ST =) ot 2 HffdE arEE e (@ (i) a2 |§
fafdw e g o
AT

feoaor: 3o fafrcdem o <deyf w1 & dreud afarsT Rerfeai @ 2)
(if) AT &8 ST ToRTSaTd: STeshied Ik AT AT i FFfTRad foRIsrsil & STTed T SITaT,

-

N

(%) STSATH o SN JATE 3L 5k ohT [oohTE: IoaTdeh GRIF a8 &L H Jg, 31
(@) ITBAE % SN AThEA Higdl 1 faepre: 4 fsdweh 0 Jayees Iwadresh ai-

qm4;

Teehied digal # i e fafire stfereest ae St ofd & goomm |igar 1 qwifar @ - faaq
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(i) TG T AIHH 34 °C;
(5T) |THET JTSAT 95%; 3T
(F) CO2 T A=A 3131 50 fir, Met/diet el

(iii) TRTEA0T T ST T 6 SRS SeHM Hisdl o a8 od o a1 WaT 19 YeW F §
wer g, Foresht st stfienan ST A o U fieTs & o AT 38eh SRIe 2| TRYeTor 7| SeX
o ST <Ih %! ST H Ted §U, TIET0T 4T forweh gI0 SIgHa 3tfershan AT 7€ forg S|

(%) TR0 T o AT: S b A= Ay 7 2, A fasgwes 0 forar foredt weprae & oia: aifa adteqor
g frefafiaa aroft § fou 1o smenfors gt g stfifaa grftl STsar 31K CO2 i 7T o ey 1,
areft 6§ Ay srvanet st wefera wdieron e o T st

TRt 4 - weel A it
Y EEH T RIEESt AT fereret o Qe THAT
T

(1) (2) 3)

1. o ST 2 1T + 0.3 wieT

0. R g sy (s H) 5 s & freR AT

3. SIS 1 T feor yaE 3T

4[RO Eis wsifere wdveaor o TR (0.4 forom /<ft. afe
e e T 8@ + (2/3 3fershan e
() % e Wi ¥ forerer o @y

5. I T AT 34 feft aifewrra + 0.5 ferlt afeea

6. [T S 95 % + 5 % (S o form)

. AEET IRYfGAT T o Higar aredt 9y fEwH Co2
T HIA 38 (50 + 5) . /et
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(@) TEeTOT | ST ST ATy (1) Tafse wdieqon o fere, adteqor g S fefafaa & vl 5 9 U

(%) 3T 1: TeI0T A ST SAeehiaet i e ST |isdT o |rer Tiequr 1 Y i &;
() 23T 2: TIET0T T STeT Ueh TeI0T 19 e ST & S O 6 o SU-UT (4) & @S (ii) | ik
T RIS Rl G LT 2

feoqor. vt adteqor srisha o foTg, ST TR TR &

(1) wreft 5 39 fafder o aftla fafs wiegor e Setl 3R oXcliea fafem it fomarst 1
Frffehe Lt 2

(111) FfeaRaa @ei 4, ddifed Sk 6t st o "olierr e St 3reg o Haiid e for
S|

(IV) GREft 5 o1 32T a0 4 Tafga a1 gwiis 78 fomivarst & siferen fowarety el 3=1d Sl
YRl & Haa hl STeL HT 81 21 39 Gt O foreiwaren & Au gaisHi o foremrar & smerm 7
)

(V) wierr {or & 8 awian S fof S e & fog fre s SR, afe an e, @ 3|

SIS o ToTT TN Helgd 3hT ST fefa /T o]

RO 5 - ST o TR SR foRiwand

el et oy ayef || TR ol 37ef -
R T CO2%  [CO2 % @my| CO2%
farr
(1) 2) 3) (4) ©) (6) (7
1. W 4 % 39T (2) —
i e serger )
EEIE IR
2. e BT ATIHTA: 34 An L RS
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feft afeaaa + 0.5
et afewa

3. qroeT TedT ST AN AT AT
95 % + 5 %

4. LRGN AN AN
CO2 : (50
+5) far.
Ara/H

5 = yare S it NN NS NN SR SR
I

fevauT, e altequtt o foTw, ieqor STshaTstl W SoX s1aTe U forfRTe Sehi § | Ueh o1 ST sy
[ERISI

(V1) SUTSET o | T1&T07 T SFEl o fole ST fohy ST anet Het fgial o7 Sereeon
& I H TR & TS R

(VID) Sifce 796 418 ot A9 3 o ST shl &7 3T TIET0) 3 o e, SEmmeiet
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gisra foru Smaf, fSrerT SueT S5t o STrmt iR gfoe i smafa
S g i gmm

(v) TIeTOT R
(&) Toratr & o Ao (e feorfa ),
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(@) YA HAE T SN feigatl Al Hedich SUEeht oh HATHR T
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H
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o fafoert
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(<) THT TR St & W foehie (SFeem):

GROf 28 - TET SR Sl e e (remi))
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|
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3. EREEARIIT]

e o SR TRl =y Tt Bl
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(ii) U foemie SieX ST foh STaiisd™r uTes 3TssH! 61000-4-4
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(iti) ST I ST & T8t S T ToRISATSAT T Ao fora
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ST

(iv) T T390 W @& ek § faigs fedes g =fey
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(v) ®9 ® FH 10 HhRIcHS TR THhRIcHE AGrodeh oG
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(vi) eI s o fe strawaes vt g % SR fawhle g
foh STTd €, TETER F FqTE 7TC §H & 3o foeble sufard
Gl

(viii) TEE0T HH:

(%) Teredrer & et g (Gt Reorferit ),
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* fTT Searen)
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SRIRRKI
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TEYeT ST 389
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TR waTe ST & o Refa @ 30 1 % 30 30 (11) % @S (i) 7 faaw &
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(iif) 3747 eaeh Tfdhe AN] Heaet T F FIAT 2 ST ARG A ATt
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(iv) THT q& Sqfd ATEHT W, A8 i THT (A ST o Ere GHehticih [
ST 31 36 Yeh Qe S fob @it 4 Ot 3196l W 9aTg ot 37817 : 0°,
90°, 180° 3T 270° H&A T o | ek fohAT ST

(v) TEOT T % foTu ATavaes @+t ame o SR JaTe |n] foh ST €, deEr
SR AT T T A1 Y18 AT Bl

(vi) 9T R
(&) Tarery & veet Wi (Fey Rufoi w);
(@) fareasT & R |

er ggfd [l gl

AT A AR MR TRE AT R [T 8 UE<
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R ESTES

1.0kV D.0kV 1.0kV 2.0kV

EEIF I3 G 3 YHTcHe 3 YHTcHe 3 YT
el 3 RO 3 SRUTTCH 3 SRUTTCH 3 SRUTTcHe

6.
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SIS T TER  ((if) HT ot e (e o dRE): 5.
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et tam fora smam)
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TehdT B
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E BN eE{ £ U RS FeA Teraer, e1er 3R F=or |AreAT ot St 1 aiEm)

.

(1) (2) 3)

1. SRS TE I ATE fr=weh! O A BIT €, S Uit=reid o S STl forgd ek,
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I 3 AT F Te (1) & AT Awelt 3 & w0 dE (9) § A
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(iv) &9 & 9 fafafigd fore ST aret SarHtet:
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(if) T 1 WEYUl A I TR B €, I1 S Ghrend wwrferq
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(ii) TeTOT TG 30 3T W (4) & TS (i) & 3T T (F) F
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7. (i) Hey feufaa o oyl it T (TTeaet A vE): 5
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(®) 040 fucfium/efi 9T | FET TSRS 0.2
forefroma/efiex
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T AR BT 81 FeATa o st freferRa of 2 -

() Tersreen <Y forgrit adteqr o, oK

(@) AT forsdueh ol STTEYdT o [T g3 e |

(%) U9 T Geieft wier: e & fofe smféra g Seie X FferRaa aafasm geef when
S ST, STt
. ST IS FH H A T TSI AT O TS0 R ST, Sedieh |igdl W
YA A e BTl Ty gTEehioT i1 ST foraT SITarT| S 3aTeeT o o
(37) Tt AT 207 5T o FoTe wteror et Bt s | ohH 3 3T Tl e
BIECICERIER]
(3T) =TT 20 T heed W ST EHT o e T o SIR0T IMEAT o ToTg wRieao
fera st
ek ATT YR T 1 3 3 W (6) o TS (i) AT T W (6) o W (ii) IT IH 39 W o TS
(if) 3T SATeehad ST AT T I HETI
T Afaies T STT-3TenT ARG (ST F AT 1.5 &fieg, 4.5 «iex), aig Sed

o | (IR o oA 15 Uhe), TaTe &8 a1 Q U deedn o i o @ fomar
STEIT 39 TReTutt o qion SAferehdw Tefterr et i stqarern «ft

T forTT TReTd 718 G st foh Se o gt Srefiet, et T oX gvTe &
T T ¥ T oA ST ST ok Aok fmame oX Mt d gY SATaies HeE S
e AT ATHHTE GO h1 ST o foru stfefos adeqor s1faam gmm)

(@) AT [, e SN &S] §hel ST o TITd, Feard fog 37 et 3uTerg, hi SITart

3 G & SR feharm ST
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3JUTSY h
T Y ST o foTq |rermr Sareor
GREIED)

1. Ttequr o st o fore ded fagia— 7 o foem o fergiat ue et et wdveror it &
3T o T, 79 =0T H 3T |igdT oh! oM fefetRad aferon o | Uk o |re ohY S

(1) SolIoEh! 1 4 :
T AT Y, 3T & S B § 39T Shl FSIA WISAT 8| STe 39 g o =it § gaT

AT SATIEd BIT &, AT ScaTiad TIeT 19 § AT shi 5w @izt /) frmfafad o g &t
STt 2

ﬁ;h = 0.04145 = ']_D_B e F[Ej W EIG‘-DEEEBFL]

STEi: /}(t) foreft ffera aramm / ox adveqor 1 o 39T Sl S HigdT (mg/L H) 0.04145 x
10—3 3 0.06583 THUNF Felloteh! 7uTieh

Y, foreft fow T amme o Stefter Hiet H 3eHTe 3t 5eqWe |igdl mg/L H
¢ ToeRE o wlerr 9 1 aoEE °C |

t = 34 °C o ToTT geientur st |t fomar STTa:

fag = 038866 x 107 xy;3y

(2) R & ;

34°C o QIUATT 9T NG H Y47 hl Gigdr N IAT oA H 3947 bl gigar & AT
qriaftes faarsTT Aqara 39 T faar 7o 7

K, =0.000393
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S

fagy = 038866 x 107 xyay
t =34 °C % AIHH T

2. 2739 | ST 1 ST T 38T — (i) TA-3UAICA fIetar o AT § 9 1 St a1 3R
ST AT F HqH L o ToTe A forsgwent 3 forw et wteqor i e st Sa=T femarm s

(if) o TR o from o Rrgia W i &, S STt =ie # Hot garet o A 8 2

(iti) EreTarE st Rufd #, 53 =107 3R TG =107 7 foReT ST S |igar 1 fdTee ST
feor e o Steftar foretert o foTu, 8 forTsi STaTd sheret g O f1ei wrem stmam|

(iv) Tarfor=t Qo ox 32Tt o TSt StuTa o for, wfec # fofsrm srgversi=r s1ishs et

(v) g8 Tehiee fasgwor o foru, fou o aum o forw g9t Y i gigar ot oMt & forg
.1 H fou 7T gefteron st SU=AT foRam S

(vi) 2137 1 TRI&T0T TG ST T Ueh ISTEL0T aTed ¢

(vii) Togia &9 8, seet 27 0 qmae =i arareron, Serewor & fou amomm fEta sy, &
IR el H S[S g s 119 ST FeTieeh € & FeTreeh ol ST WISl o Sol-UHTe foera s |
VT ST T e | Bieht TS aTelt geTarch 19 A1 16 ohl SIS S[aslell § T8 forar ST
qT Taier §qe H T SR ST § |, T Stram| fost .1 3-9Aeh a6t oF % g
e Sfardt fesme fagia faamar 21
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/
ot RS 9 AT weATeR — TR fAea

A .1 - 2127 1 T 19 ST o §9 § 3 -FARh-aaet ¢ 1 TG

(viii) 3ITA-STT Torerar H 719 o il ol SToRAT o S, AT T Teh | 119 JaT8 S 18T
feam STem) sHes uftomEEy foaee ST wiieror i, ST H ST oht Jigar H aT ST eIl 8, S
o wrarea & ol wrer o €ter STuTd | el 21 Tl i qarl AR FHereT o SR 369 I
ST T T SITa)|

(ix) ST TIEAT § FHHT I FH FA SR THEIAT GHIET FA & [T, FA 8 F a1 T4-aTR0T
AT JET H SiTe S| I S FATeeh Jh &1 o ®9 H hid i, 3T Gegor 719 | 39T
GigdT ol Ueh fa-1Es qia1or e 9T feer T

(x) ScaTfed TG 3TRAT o %ol o &9 H foaore # 9HTar digar o1 foerm o &6.2 & gwiie 7o
TUTTCHe HIST ST ST UM Heleh TR SIEUT S AT /AT 6 FIT 360 |igdT Yl T ST
JATEIITF B
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3990 WG ¢4 & MR B Wl eHld wigarsle®

FEATel Tioal 2651 % (AT 31 )

relieh 1141 S1UEH [SI230 HIGdH) (HIF U 5015 )

ol .2 - 3-UcTRah-aTaTed o | 716 TigdT o farshTe o1 3eTedur

(xi) Teror g Y freaifa amen & fou esedie W 39HTe 6 fer seaq™ gigar I & &
foTC 1 & 1 a1 SIeTeT FeTReehl ATt STt fo=2rmel T SYANT fohaT SITQT| g el g FeTd
AT ST SFAfeT 97| et ST TS qliequr FSIHTSAT ol GOH ST o fore a1 A 3tferen sferet &
JUITTAT hT SURTT HETIeh BT
(xii) S-S foreTa STl o7 A9 G qleqor o S e Tam S <o fasrs wqe
Ao o T 8 qro Reerar stfamd @ Sfi wdfieror e wigdr s wdiehar gitaa w5 %
fg e amwm gam ey fore smdm
(xiii) BT o T o ST, Tdieqor e H 3T |isdT b = TohR & SRS fohat ST
() FATE | ATA-STe foretar shl HigdT st sIgeT, 3T
() 3ATA-STeT e o ATIH T TRE T
fooqor 1; Reem qomE (SeTeT & fOY 34°C) W AT 39T |igdT arer qheTor |
IcqTeT HTd THYT HId Higdl a1l ST SAATA-STeT SNt hT I fohaT SIrarm|
e 2: Fad ¢ W TR FHehat o T el aier 19 % ddie ¥ 9%t § S A1)
forelY oft yame wfdsier - S8 {6 Gehivt erSecie - ST e & SAefilF A F 3t H e d
g SRITR T KT S GeheT & AT T hY TIeIwaraty shl siget "ok 2, h! GHTH fohaT STHT
Bl

3. 139 2 TRII0T T SIS T IETRAUT: (1) TIeqor 19 S 39HTet ot fafir= |igarsty & a1y ueh
TEor 1 fHeror Seawt e W weTH BITTT| 3= 119 o7 ATe 416 SISt T TR0 ShTl 3T AT
2 U 6.3 ST (4) % T (iii) H Sfearfaa fafresr % 17&q gl
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(i) 3T TG fHsror 1 Scures 19 R 59 gme yare fe=ent g fRifa forar stram, foraert
S U Uehishdl 119 i weh SR foram SITQ| e fersror sht €T A foisa e ot aig & gmrisa
3 freparofier g

(iil) AFT AT NHE Ht iaefierar, S TaaT it = Aafy i B, &1 ads ®9 4
STTRT ToaT SITQIT| ST W RTINS W 1 ATSTolT |itterd 81| ST Iooa i
TR ST SSIa shl WIS ST eI oAl Toh Tere[uet SoTTedt g farf-rafera ferar smam

(iv) e et |G H ST ol HigdT oh1 U Teh SaTelt STrIiehtor §g=eh & gafssid foredwor
SOTTAT ST IR 2tk fepam S| e somredt alieromel g fasgues § w9 forelt ot aofies @
T ® W HR B

(v) Toerr % 9errq 19 yaTe 99 # U qNEdHeiel ST aTell ShHITeHe NS fohdT SITa 38
HFITEHE T i Ha ARG & €9 § F HUT IR ISFE o GRH YA S| Figdl oh
Tl forehTer sht Qe ok foTw STaférd 31 9o STrae sht srewi sht aqmar T T e ash stefoat
Y A G o foTT 19 Aiar SIHTSeT shi SUTafed i § 9em S|

. Ul H Uhishd T fqdweh, dehishl i S Ry ¥ ¥ W YaE
U o SATIR YT, THETIT ITRT oh T HeATI ITHLT o & § 1 b &€ shi
feafa 0, 58 et sierie & refa fomar smam)

o .3 H 2137 2 THeTOT Y ST hT SSTELuT T T 2
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HHS 19

E A A N

H

Alcobol

_”_'ﬁ.

o .3 - 2137 2 TETOT TT ST hT SeTeLuT|
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forr .3 o o wmiefsfent

— Foeifirr fo frree (efém)

Tt 37T I o ook

S JaTE e (THURHY) (STRETE)

fysror s

TH3ES! fasguen

: o

4. AT NHEA & oI H BTIRI AHER - (1) 39 TIfEer &1 Seva ame 99 O 370 6 S|
T 710 o fTT AT {2 weht sht SUThHAT 3h1 He o AT & Sh! TecaTashal, Ha AT
o AT H ST qRETRIerar & S gt 8

(ii) ATH o T ol [oRIVATE $TAH FTH-F4TE Y& T o foTg =l sht g=a1 a1 IR
& A1 g 9 T i safts ar ar o, R g o AT @ A1 wie, SeEes 4 %
HTEH ¥ T oM ST % o G0 4 1 AT SIHIE hl TRATNG F ST ITh! ForTear
AT TAT T o SR 31 BTSSR o FoTq HIHehishd Tt TTfua i o foerg




130 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

RIUNERISII

(1) | AT TTRTS ShT IETELT -

foret Tysr g ST |19 BieA 1 UfhAT, | o TaTE SR |iE Sigd 99 I shl Wigdl §
aftad & fafed ardt 21

(i) JaTE TNHTEA-

SIS AE DI hl TaTE TGN i o1 S-S &A1 7 FerwTiora fepa T 2:

F. UEAT YT (ATE DS & THIT & Ug V4 T | X)) 8 SIS o TG0 I8 & 1A
1 T &;

Q. GO ST STk o AT T | oh1 FEe 1 Sl 4T €

T, R T YATE § oSt T ST S fth G et sig oL dT 2

i€ B % 310 ITH U1 T8 &, sfeh 37 41 fedweh o ware il o e o fie
Bt 2

T T ey T AR WO € R AT6 % T4 S o aaT 6 SR TS R F O S F

4i»| — ——
i ?““‘VE; THA & HRIAIOT b U & Udle &

s

T A8 §59

T .4 - forel) I o JaTE NHTE T 3SR

(ii) JTThIE HiZAT THIEH -

() TAYEF TIE DI % SN ITHEA AZAT TS h1 [IRITAT Figar § ghg § TR
31T Toeiel 3T 36k 9Tq it dfeg, QT 36 T2ITq, g ol &€ -t hm g1 SIrwft, frereh
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TIOTTEEE 19 SIS o 37 H T FEor Thmra gt S, ot eete =T et St 2

(@) AT A T Tohled Tigdl & kR it iy i fomwarnd, safe & go7 o i
HfwTd ATl o & SR W - g 38 f=raT st sToehiedt Tigar & @els
TrToT sht I ot ATt To Waea Ul shIeh o &9 H HI=IdT af S|

() Sifoh T |G BIS T STThIEe oh! FIET hl S FHet SIS T8 AT ¢ 1 et 2,
3T 39 HoY I < o 9T GF § 3Tehlgd i Tigdl & TR ARGHIHS
TFHITSUITH 3T SUART [T ST $6 RIS 2hi R arert ot 3.5 adieqor fgere

HI e o 7T Tk Ha o &9 H 1 |
0,25
0.20
= D15 1
Bl
2
P
0,05 -
0.00 -
0.0 0.5 1.0 15 Z0 Z5 30

J= 9y HAEq L)

fo .5 - @18 U 3Toehied ot isdT & aicgHideh THFAUTSUIT T 3&TeluT|

[N

(2) TEHETOT T ST o ET ATE TIHIES 1 [HHeiN-

(i) 37 fafvdsm & wmr 2 & wieon & fou savess 9@ e S fomaret &1 =ww
AT e AT SIhISe sh! TRadRITeTdT o STTEd foha 2T 2l

(if) 275 2 &7 7 ST fmferfia femereT s 5 wem g
() TG ITHHET o FHN A5k (STSFET THIEA), - FHUVI oI5k, HHS o Io59ET
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S EHE o HO o 9 H A1g YaT8 i fR1e =Tar i et |

(@) §9 % o o ®9 H STcehied] HiEdT & [T a5k (STcehied N1, - frcies o,
T 26T Tt & 3eq1 8 aTet SearTa i ST | T §U, |iF SIS o N 3ehied Wie &
fafre forermar il et S AT STeshied MBS § ofisr afg arft 7R adteror 7 o 3id:&or o
Ha H e H TH ATEdH I BT TS0 SUHT T AR e 19 A §

AT AT & s o foTT 30 woig & Jgd H Tiad g =11y

(ifi) Tmciee S=oga MIisd - fo . 6 T 6.9 30 T (5) % TS (vi) % 30 TS (1) 3R 3T TS

@) T ufeniya adeqon o foe sTrarweres Jare Mwsd foamdr &:
(%)EI‘IT&JE&?I%: 3 L;H‘T’H@@WW; 5 s; 9418 U 0.6L/s;
(@) 1.5 s 921, JaTE QT 0.2 L/s BT STt &

(T) 5 s % TG, JaTE L HTE Bl % 37 a9 0.2 L/s Tl 2

FfvTa TRIeTor o fTT JaTE TIwTed
0,6
A
ks |04
=3
%0,2
0
0 0,5 1 1,5 2 2,5 3 3,5 . 4 4,5 5,5 6
TS T T
o1 . 6 - ferqeiee waTe Wi
(iv) Feids Sfeenied Higdr TIhrE:

(&) TS o SO H T (T ATAH) § FH Tl bl e H Tard g Sgifieh TOHT 31 START
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TR, TGS 6 ThTSe (I i ok foTa forarm Sam)

(@) WA T 34 T 6 T W JAT IRATIT  FoRT STl § ST STeshieed sh Aigdl §a 77 o FH
T HH 99% doh FLor B STt 2

() STcehiect Fisdl NEEe i fgaies yfd st o & fore, i fow e wefisheor &1 s
ERIRS ]

(<) T S ST i TR S0 émﬁrﬁa—chumaﬂwzz mL AT STe, e sfea
3T 150 mL (68 kg x 2) 1|

(3) 150 mL o 38 Hiedd HI o AT, |G o GHF SR AT & STER FAcehied Fisdl (% H =)
% Ueh TSI dIsh Shl UHT T ST

D+ (100 — i_y) * (t; —
Vi

Bi = Bi—1 +

STt B = e |igar (Hed qeT % % H 4);
k=0

i = ISR Garhish;

D=‘>'|7>|'|_6'3'{L/sﬁ;

{ = STSYGT T AT s T;

v =9d i S L

T GHISHUT o | TUMT 3h 115 Seehiaed WAl o oI5k shT Ueh SATeLUT, ToHeie wlieqo s o 3TH
TR o T 1Y o &9 H [o .7 | fo@ma mn 2|
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N

™WIZ 99% Hisw

HFOF 1. «vT.H
EERINR ]

% ITHIEd Hisdl
5 o

WA= 0.5 Les
T AT 0.15 1.
fmE AT - 2.5 L

0 0,5 1 1,5 2 2,5 3, 35 4 4,5
FeEY gHY ms

o .7 - T ST TS STeehiEet FisdT THTSe T 3SR

AT H, eI 116 SR §RT 3¢9~ 3Teehieet Higdl NIhrset fost .7 # fawmg e srereeiia
IIGET NI o GqH feaTs 2|

IUET G
S FOT T § ITeehige ol IdT AT oh 3ETe0T

@) SO G Y H HTHEA hl I Higdl shi IuRefer, SE AR W Hg H o= g8
IS T ST 2, T STTehIed Ich TaTT o o o qid TTd B aTelt BT o &9 H HI=¥dT &
ST@ il 39 YeTel § ke Ik Wik U, W UaTY, e Icure SN HISYSTST |ivHietd
&, IR 38 aon eftfira e 2

(i)  He 7 o= g3 IS I T aforen ol w7 e wrewer i aidefe |
SO 6 T H HISE YIRS F THT T TR 81 St @ S qar Fa 1 =1t aril

(i) e H = g IS 1 ITRAMT F S THHA Q6 6 AT H FiEd NHES JaRIT
BT, e 3T § S 39T Tigar T R 8, TSk venq e e grm 4 frsdwen &
&3 o Yo o ST 36 TIHISe hi €T H Ta S|

(iv)  HT9 Gk T e | Sl g5 YRS o YU T IAThe A o6 g adieor SR
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frrfarfiad T & afvfa weforlt & srpam d=nford st st

1. =9 qgfd -

(1) 3= 9 =1 fogia:
Fodl UgId heret 3T AT ferseent 0 AN BIeft @ S AT o 4 o ST o I SIS T
ol Tt et e ) i o T BT ST TIOTTHT SeITeT STWTSeT ohT SUaNT Sl 6 wef
H SIS T Ot T o for fema s

U GO 9 T I & [T 36 YRR Sl U&= Ugid o T0eqor & foTe, Ueh udieqor g it
HATITTIHAT BT & ST 3T F5dT ol Teh THTSA T it & e foh o @.1 7 gerian i 2

{ﬁ N
(Hr.ar./en) AT

=
>Eag @

(tg d)max =-0.1 mgL—1s—' (x 0.01 mg L—"1s—1")
o oft .1 - He 7 o=l g8 e o A1 fereide SToshiget |isgdT SISt i 3ETeL

ITEXT o oI, W oieaor 716 STt 500 ml STRIAH STel Ueh TToaT (1T dTed e
T ST FeATah) H e Ball Jallfed sk 3cd= ohl SITQrl| T[eaT alTel Fetieah H 250 ml STel-
T farera grar @ foraehY uaHier @igar 1.8 ¢/L Bl ® 3T 30 34 °C & dI9HE 9 T STraT
8 eI ¥ JATRd T §al ol el H AR & i, sicsh QTS 3T STeqarsT o saet ahl
I[E L I 2, 6 SATERFhATTHR TS ol oot & (o B.1 <)l
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Wﬂ'l’{[}—h—

e T

1

|34 °C 18gl |
1 !

/
; 250 mL J/
% s

ToeT I T SATIAT 2 500

ot — 2.B 3= WIS GiSTd L oh foTT TToaT ot Reeh o TRIET0T ohT 3TeTul

(2) 3=9 TSI o ToTg wReqor afsha:
IRt @.1 - 359 g
A |ufeeror agfdl A9 3T Higdl THIEA H S=IdT o 9 GHeqor 19
& 1)

(1) 2) (3)

1 | e (i) ¥ 3T @ft &Te forsdwant o ] B @ o T
T FaT B, S AT Efy % W 3O wimdr %
Toreprar 1 FFRT o O we BraT B

2. | E v (i) ufEsT deyf vrat foreh otefi w2 4w 2 F U
(1) % @S (viii) H ITHT o AT HT HATIH|

3. |udud 9T 2 o T 6 % 39 T (5) & G (ii) H Tt

) IERIRIRIE]
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4. |33t it Rafa

TTeguT o SR ferstedt "=y & =nie

s [eror sk wiferm

adreqor 7 forery qdeqor i o @1 5 99 gitafd 2

1Y 31

(1) TRTeToT T ST

(%) TR 2 (3T 1 Fort .2 # foarm mam 3ereaon
(@) ot @1 # fewemg 1 o & STer w5 o @
JTThITA TigaT § TEa|

(ii) 3T HigaT:
E U & YT 13T 97 (1) & Ffvia disgar NeE|

(iif) Tteqor G wTd

(%) Ifh AaT: 3L+ 0.1 L

(T) ST T AT 155+ 0.5 s

(T) 9IFT 2 & T 6 o 39 W (4) & T (iii) & 3T TS (F)
% 37efiT ARl 4 7 TR 36 U W & T (iii) & 3T T
(@) o 31T areft 6 o gftarya @t o= drefiey)

(iv) TRET 31 |07 2 o 4T 6 % 3T 90 (4) @S (i) H
FATITCATIN Ea S1al o ST |

ER R CHE]

N

(i) et oreqor T TTa Y AT FH Y HA 5.

(ii) THT STIE: T TETor ThiH o {oe shifeh &7
& fora ST 21

(iil) 9 ¥ A g5 TohT ST aTel Sreie: s fob s 2
F U 6 3TN (5) & TS (iii) T qieniva fFam 2|

(i) ST S FEF 9 § STcehied ol el T aa
ST 37T AT =k ol TE HT )
(ii) I s AT GROMH &1 < T4 Th 3UGH Al Haxr

e f3ta |
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2. 2N-HTT =156 - et TR gt Tgfo-

(i) T HTT T @ o SOt 50 o H IR 3h1 SRSl Uoh SThTIcToh HeT 8| TaTeR, 3 T A18 "t
o IOTTH o1 ATQ 2Te THY o el W TERId [ohaT ST, AT IS ol SR Shfd sl TR o T
3Tk aieT ST T 8 Hehd 2

(if) S1-HTT <13 o I STH GROMTAT T o1 o forg varte saeeiierr gifea s o fog, e s
% foTT ST foh ST ATt TSk 4T Tk et STiafteh &9 & TaTTerd AT 8 31 0.001 mg/L
o YHT AU HT STANT e AT TS HTohEA AT Al hT Ao AT BT

(iii) ST THERT STIRTE 317 AT o @1, "o Ae § 4 fosdweh g wefkfa ofk st ang &,
Tfsd 3ifw afomd 1 0.01 mg/L % IHT SFTet o | SR ST

(iv) S0 &6 99 | HIS[E YIRS H1 IqT R R 30T Godiohd i o A fafirmt qepdiehl s
frgwurenss gf¥eRIor STuATe ST wehd €1 Are fosdwe O wred-orenfa Aty fasgwer & e # v
=TTl bt 2T | T o T Suareh gt i wfrferd forar st =nfe)

(1) S1-179 =15k 1 Fagid - Teel ugfd

(i) ST o ATT <56 § STTHT-STERT AT T[T ok G 719 SMMHA S| 37 ST AIAT o6 ST T THT SHATA FH
T e 2 fiee s e

(i) 36T hY T AR ST HIHT T T e ST SHTT e ot werwar & gafssia fora s, i ai
T 3T ST o HIHId qod i HaTHd AT & ST U fafeeh Seete a9 il ol

(iii) AT =k o SR, FrferRaa sreamd afea g
(3F) T HIT ShT TROTTH ST EHT H 3 &
(I) STeI¥ HTY o T HTY =I5k oI SHTH &1 SITQT| T8l ar] &1, TR YarRid TR isd foram s

(I1) U@ wrHelt | STeT g8 19 et fohal ST 8, Ted A19 o GROTH i el Hiohldeh TROTH HHT
ST T T8 &9 & S0 T foh /IO <156 T 781 g 2|

() GEL Y 2T T ST HHT & S €
2t &1 AT GROTTHT H | Uoh AT ST W o € S H AT S H Afeh A1 S § STy H,

7E AR BN fof 98w BT o YeRi STR qfsd SR 36 A H, 31 9Rom o sfte g
HTRIF T Bl

() ST TR o /1T ST EHT § It AT R




[T H—=ve 3(i)] AT T TSI STETYTI 139

(1) af& I AT TR STTHa ST & STfe A1 36eh SRIeR &, AT STATd 3h1 TUHT AT ST 2

-5

p=1_rl
t

FUC  TEd ARG IO o i g st Fofid i et

a7 e |TE T o 3f AR o Tl T o6 37l o oft=r et o we foredan
1 T TG T o T AT GROTH|

, T HE T o6 /19 261 TR

(1) 33uTa TR W Fefe w9 o Fefafaa it S areft shiarga:

(AT 1: AT AR 0.03 FFe & ST 2, o 49 9 H IS 3 IFIART AT T0F HHT S|
fmfetiad 3T H & e sier ST ST,

(TQ) HeT8 BT 1T IR 6T Go YafRia 3R qfsa foram mm 2
(wsft) &t AT weffe i A e €.
(&fh) T 2: Jfe 3R 0.03 e ' 8 31l a1 aUer 2, ar gieny 359 99T 9y § IR SR Tt
TR T T T AT SR 7T <05k T X foam St Sefte e wmyfera e wawn, faffde e 3 fora
BRI EE T EE RN ETU
feoaoT ; oeqor aftomm TR et & Toru, wieror SerRITe & AT =Ishi i Srexr]

(2) S1-HTT =I5k hT GT0T IThAT - Teell Ugfd -

ST < foh 3 Wishart & afofa oiteqor 14 0.25 forefiom/eftet st STRma €T o fore <1 715 <) 37 Efimedt <
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MINISTRY OF CONSUMER AFFAIRS, FOOD AND PUBLIC DISTRIBUTION
(Department of Consumer Affairs)
NOTIFICATION
New Delhi, the 28th November, 2025

G.S.R. 875(E).—In exercise of the powers conferred by sub-section (1) read with clauses (c), (f), (h), (i) and (s) of
sub-section (1) of section 52 of the Legal Metrology Act 2009, (1 of 2010), the Central Government hereby makes the
following rules further to amend the Legal Metrology (General) Rules, 2011, namely:—

1. (1) These rules may be called the Legal Metrology (General) Sixth Amendment Rules, 2025.
(2) They shall come into force on the 1* day of April, 2026.

2. In the Legal Metrology (General) Rules, 2011, in the Eight Schedule, after PART XIlI, the following PART shall
be inserted, namely: —

‘PART XIII
EVIDENTIAL BREATH ANALYSER

Part 1

1. Scope.— (1) This specification applies to evidential breath analysers (hereinafter referred to as the ‘breath analysers’) that
are quantitative instruments, which provide a measurement result of alcohol concentration in exhaled human breath and
are used for the purpose of establishing compliance, for fighting against alcohol abuse and for advancement of public
safety.

(2) These instruments are “evidential” and are the principal means by which a definitive breath alcohol measurement is
obtained.

(3) For the purpose of this specification, the term “alcohol” shall refer to ethyl alcohol or ethanol in a broader context, but,
when dealing with test gas compositions, the exact chemical terminology for each substance shall be applied.

(4) Breath analysers shall be equipped with the following special features, namely: —
a) prohibit the displaying or reporting of results that do not represent the final measurement result;
b) mandating the inclusion of a printing device;

c) prohibiting operation of the analyser when no paper is detected in the printing device;
d) requiring further printed information in addition to the final measurement result; and
e) requiring final measurement results to be displayed and reported in terms other than the alcohol content in exhaled

human breath (that is, physiological conditions such as percentage of blood or in terms of other quantities).

(5) This specification shall enumerate the minimum metrological specifications and tests applicable to model approval of
quantitative breath analysers and give guidance for establishing metrological specifications for initial and re-verifications.

(6) The scope of this specification is limited to the types of breath analysers that use mouthpieces for sampling the breath.
2. Terminologies.—
A.— General metrology and legal metrology terms

(i) Adjustment of a measuring system: The set of operations carried out on a measuring system so that it provides
respective indications corresponding to given values of a quantity to be measured.

(ii) Being in service (use): The operational life cycle of a measuring instrument after putting it in service, that is a
measuring instrument in use, after repair, relocation or being rebuilt which shall be resold.

(iii) Calibration: The operation that, under specified conditions, in a first step, establishes a relation between the quantity
values with measurement uncertainties provided by measurement standards and corresponding indications with associated
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measurement uncertainties and, in a second step, uses that information to establish a relation for obtaining a measurement
result from an indication.

(iv) Disturbance: The influence quantity having a value within the limits specified in this specification,  but outside the
specified rated operating conditions of the measuring instrument.

Note: An influence quantity is a disturbance if the rated operating conditions for that influence quantity are not specified.

(v) Experimental standard deviation: For a series of n measurements of the same measurand, the quantity s (gk)
characterising the dispersion of the results and given by the following formula, namely:—

EJ‘I 1(QJ - 5)2

|—=
\ n—1

S (qx) =

With g, being the result of the k™ measurement and g being the arithmetic mean of the n results considered.
(vi) Fault: The difference between the error of indication and the intrinsic error of a measuring instrument.
(vii) Fault limit: Value specified in this specification delimiting non-significant faults.

(viii) Intrinsic error: The error of a measuring instrument determined under reference conditions as specified in clause (i)
of sub-paragraph (4) of paragraph 6 of Part 2 ;

(ix) Initial intrinsic error: The intrinsic error of a measuring instrument as determined prior to performance tests and
durability evaluations.

(x) Mandatory periodic verification: The reverification of a measuring instrument, carried out periodically at specified
intervals according to the procedure laid down.

(xi) Measurement error: The measured quantity value minus a reference quantity value.

(xii) Measurement precision: The closeness of agreement between indications or measured quantity values obtained by
replicate measurements on the same or similar objects under specified conditions.

(xiii) Measurement repeatability: The measurement precision under a set of repeatability conditions of measurement;
(xiv) Measurement reproducibility: The measurement precision under reproducibility conditions of measurement.

(xv) Putting into service (use): The moment of the first use by the end-user of a measuring instrument for the purposes for
which it was designed.

(xvi) Repeatability condition of measurement: The condition of measurement, out of a set of conditions that includes the
same measurement procedure, same operators, same measuring system, same operating conditions and same location and
replicate measurements on the same or similar objects over a short period of time.

(xvii) Reproducibility condition of measurement: The condition of measurement, out of a set of conditions that includes
different locations, operators, measuring systems and replicate measurements on the same or similar objects.

(xviii) Re verification: The verification of a measuring instrument after a previous verification.

(xix) Sensitivity: The quotient of the change in an indication of a measuring system and the corresponding change in a
value of a quantity being measured.

Note 1: Sensitivity of a measuring system shall depend on the value of the quantity being measured.

Note 2: The change considered in a value of a quantity being measured must be large compared with the resolution.

Note 3: In the scope of this specification, sensitivity relates to the added substance which is not identical with the
measurand.

(xx) Significant defect: The event that has an impact on the properties or functions of the measuring instrument or a fault.
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(xxi) Significant fault: The fault exceeding the applicable fault limit.

(xxii) Stability of a measuring instrument: The property of a measuring instrument whereby its metrological properties
remain constant in time.

(xxiii) Uncertainty of a measurement: The non-negative parameter characterising the dispersion of the quantity values
being attributed to a measurand based on the information used.

(xxiv) Verification: The verification of a measuring instrument which has not been verified previously.

(xxv) Verification of a measuring instrument: The conformity assessment procedure which results in the affixing of a
verification mark or issuing of a verification certificate, or both.

B. — Specific terms

(i) Anatomical dead space: The dead space in that portion of the respiratory system, which is external to the alveoli and
includes the air- conveying ducts from the mouth to the terminal bronchioles.

(ii) Alveolar air: The air contained in the pulmonary alveoli where the gaseous exchange takes place between the blood
and the gas contained within the alveoli.

(iii) Checking facility: The facility that is incorporated in a measuring instrument and enables significant defects to be
detected and acted upon.

(iv) Drift: The continuous or incremental change over time in indication due to changes in metrological properties of a
measuring instrument.

(v) End expiratory breath: The air considered sufficiently representative of alveolar air (as opposed to anatomical dead
space).

(vi) Evidential breath alcohol analyser (hereinafter referred to as the ‘breath analyser’): The instrument that measures and
displays the breath alcohol mass concentration of exhaled human breath within specified error limits.

(vii) Measuring mode: The clearly indicated mode in which the breath analyser shall make measurements at the rate
normally expected in service and in which it shall meet the performance requirements of this specification.

(viii) Memory effect: The effect on the true alcohol concentration of the sample caused by previous samples.

(ix) Metrological test mode: The mode in which the breath analyser is subject to metrological control such as verification
or adjustment:

Note: In this mode, more information is available compared to the measuring mode (for example higher resolution,
intermediate results, etc.), and access to maintenance and adjustment means is possible.

(x) Plateau of alcohol concentration: The time period during exhalation when the alcohol content is considered to reach a
nearly stable value.

(xi) Portable evidential breath alcohol analyser (portable breath analyser): The evidential breath alcohol analyser intended
for use in outdoor conditions (for example handheld devices generally powered by a battery).

Note: In the scope of this specification, portable breath analysers are designated as use-
case 3.

(xii) Standard measurement cycle: The measurement cycle of a breath analyser consists of all steps necessary to obtain a
valid result from starting the measurement to sampling, analysing, internal control procedures, calculation and displaying
of the result.

(xiii) Standby mode: The mode of the breath analyser whereby only certain circuits are energised in order to conserve
power or prolong component life, or both, and to attain the measuring mode more rapidly than would be possible if
starting from the switched-off state.

(xiv) Stationary evidential breath alcohol analyser (stationary breath analyser): The evidential breath alcohol analyser
intended only for use in a fixed location within buildings or places providing stable environmental operating conditions.
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Note: In the scope of this specification, stationary breath analysers are designated as use-case 1.

(xv) Transportable evidential breath alcohol analyser (transportable breath analyser): The easily transportable evidential
breath alcohol analyser intended for use in mobile applications (for example in vehicles).

Note: In the scope of this specification, transportable breath analysers are designated as use-case 2.

C. — Software terms

(i) Authenticity: The result of the process of authentication (passed or failed).

(ii) Authentication: The checking of the declared or alleged identity of a user, process, or measuring instrument.
Note: This shall be necessary when checking that downloaded software originates from the owner of the certificate.

(iii) Cryptographic means: The means such as encryption or decryption with the purpose of hiding information from
unauthorised persons, or hashes and signatures, to ensure integrity and authenticity.

(iv) Error log: The continuous data file containing an information record of failures or significant defects that have an
influence on the metrological characteristics of the measuring instrument.

(v) Hash function: The function which maps values from a large domain into a smaller range.

(vi) Integrity (of programs, data, or parameters): The assurance that the programs, data, or parameters have not been
subjected to any unauthorised or unintended changes while in use, transfer, storage, repair or maintenance.

(vii) Interface: The shared boundary between two functional units defined by various characteristics pertaining to the
functions, physical interconnections, signal exchanges and other characteristics of the units.

(viii) Sealing: The means intended to protect the measuring instrument against any unauthorised modification,
readjustment and removal of parts or software.

(ix) Software examination: The technical operation that consists of determining one or more characteristics of the software
according to the specific procedure (for example, the analysis of technical documentation or running the program under
controlled conditions).

(x) Software identification: The sequence of readable characters (for example, the version number and checksum) that
represents the software or software module under consideration.

(xi) Transmission of measurement data: The electronic transportation of measurement data via communication lines or
other means to a receiver, where they are further processed.

(xii) User interface: The interface that enables information to be interchanged between the operator and the measuring
instrument, or its hardware components, or software modules.

Note: Examples are switches, keyboard, mouse, display, monitor, printer, touch—screen, software window on a screen
including the software that generates it.

D.— Abbreviations, acronyms and symbols

AC - Alternating current

AM - Amplitude modulation

ASD - Acceleration spectral density

DC - Direct current

EBA - Evidential breath alcohol analyser
EM - Electromagnetic

emf. - Electromotive force

ESD - Electrostatic discharge

EUT - Equipment under test

from - Nominal supply frequency

IEC - International Electrotechnical Committee

MPE - Maximum permissible error
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mg/L - Milligram per litre

RF - Radio frequency

RH - Relative humidity

RMS - Root mean square

Tamp—IOW - Low ambient temperature

Tamv—high - High ambient temperature

TR - Reference temperature

Unom - Nominal supply voltage

Upmin - Minimum battery supply voltage

Upc - Nominal DC voltage

B - Ethanol mass concentration in the gaseous phase
y - Ethanol mass concentration in the liquid phase.

Note: The abbreviations for software validation procedures are specified in clauses (ii) and (iii) of sub-paragraph (3) of
paragraph 6 of Part 2 of this specification.

3. Description of Instrument: (1) Schematic description;

Q) An EBA provides a means for sampling and then measuring the alcohol content of a sample of end expiratory
breath of a human being.

(i) ~ The means for conveying the breath sample through the sampling system depends on the kind of alcohol sensor
used in the specific EBA.

(iif)  Incorporated into the sampling system is an alcohol sensor which analyses the breath sample and provides signals
related to the concentration of alcohol.

(iv)  The sensor signals are then electrically processed to display the results of a measurement in mg/L or another
prescribed Sl unit.

(v) Additionally, the EBA has a means to check whether the conditions for the acceptance of a breath sample are
fulfilled.

(vi)  The major components of an EBA include the following, namely:—

€)] replaceable mouthpieces to hygienically conduct the breath sample into the EBA for analysis;

(b) a hose to convey the breath sample through the sampling system or a sampling probe to convey a sub-sample of
the breath sample through the sampling system;

(©) a display to monitor the flowrate, time and volume;

(d) sensor to measure the alcohol content of the breath sample;

(e) a data system to process the measurement signal including an indicating device to display the results and messages;
()] an interface to an external data connection;

(9) a control facility to initiate and check instrument operations; and

(h) an adjustment facility to set the instrument operating parameters within prescribed limits.

(2) Sampling and mouthpiece:

0] A specimen of an end expiratory breath sample from a continuous and uninterrupted expiration shall be analysed
for alcohol concentration and the breath sample shall not be influenced by breathing techniques.

(i)  The EBA shall be capable of being used under satisfactory hygienic conditions and the use of individually
packaged, replaceable mouthpieces for each measurement shall be indispensable.

(iii)  The mouthpiece shall comply with the requirements of clause (ix) of sub-paragraph (1) of paragraph 2 of Part 2.

(3) Analysis: The EBA determines the alcohol concentration of the breath sample of end expiratory breath. Influences
during the analysis caused by sampling or ambient conditions, or by both, shall be avoided.
(4) Presentation and storage of the result:

0] On an EBA, the measurement results shall be presented on the display and secured for later access.
(i) This shall be achieved by either printing or storing the result in the instrument memory, depending on the model,
as well as, the requirements mentioned in sub-paragraph (9) of paragraph 1 of Part 2.

(5) Measurement cycle: A measurement cycle of an EBA consists of the following steps, namely:—

a) preparation for the measurement or getting ready for sampling;

b) sampling;

c) analysis of the sample including internal checking operations; and
d) presentation and storage of the result.

Note: A complete measurement cycle shall consist of one or more breath samples.
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4. Units of measurement and decimal sign: (1) The EBA shall display or print or display and print measurement
results in terms of mass concentration of alcohol in a specified volume of exhaled air.

(2) The EBA shall be able to indicate the mass concentration in milligram per litre of exhaled breath (mg/L) at least in
the metrological test mode.

3) The use of an equivalent unit of measurement is possible if the indication is in conformity with SI units.

4) The decimal marker on the display or printout shall be either a comma or a dot on the line.

Part 2
1. Metrological Requirements.—

(1) Measuring range:

(i) The measuring range of the EBA shall be from 0.00 mg/L to at least 2.00 mg/L.

(if) A higher upper limit of the measuring range shall be defined by the manufacturer.

(iii)  The EBA shall indicate when its upper limit of measurement is exceeded with the mention of the value of the
upper limit for example “result > 2 mg/L”.

(iv)  The instrument shall fulfill the requirements of this specification for the complete specified measuring range.

(2) Masking of low results:

0] A masking function shall be required which indicates 0.00 mg/L for measured mass concentrations equal to or less
than a given value.

(i) This masking function shall be deactivated in the metrological test mode.
(3) Scale interval:
(i) For the indication of the result, the scale interval shall be 0.01 mg/L in the measuring mode.

(i) A measured value with three decimal places shall be truncated to two decimal places (for example a measured
value of 0.427 mg/L is truncated to 0.42 mg/L).

(iii))  In the metrological test mode, the EBA shall display the result with a scale interval equal to 0.001 mg/L and this
scale interval shall be used for metrological tests.

(4) Multiple indicating devices:

All indications (displays, printout, stored data or transmitted data) of the measurement results shall show the same value.
(5) Durability of the EBA:

(M The provisions in sub-paragraphs (6), (7), (8), (9), (10) and (11) shall be met durably for the EBA.

(i) The EBA shall be designed to maintain stability of its metrological characteristics over a period of time which
shall be at least till the verification period.

(6) Maximum permissible errors: The following maximum permissible error shall apply within the rated operating
conditions (specified in sub-paragraph (10)).

a) Maximum permissible errors for type approval and initial verification:

€) The maximum permissible error, positive or negative, shall be 0.020 mg/L or 5 % of the reference value of mass
concentration of alcohol, depending on whichever is greater.

(b) If the upper limit of the measuring range is greater than 2.000 mg/L, the maximum permissible error shall be.—

g — 0.9 mg/L for all mass concentrations of alcohol greater than 2.000 mg/L.

(c)  The maximum permissible error as specified in the present sub-clause also apply to verification after repair or for
mandatory periodic verification.
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(i) Maximum permissible errors for re-verification and for EBA in service:

@ The maximum permissible error, positive or negative, shall be 0.030 mg/L or 7.5 % of the reference value of the

mass concentration of alcohol, depending on whichever is the greater.
(b) If the upper limit of the measuring range is greater than 2.000 mg/L, the maximum permissible error shall be.—

BX3
4

— 1.35 mg/L for all mass concentrations of alcohol greater than 2.000mg/L.

Table 1 - MPE for type approval, initial verification, re—verification and breath analysers in service.

Serial Reference values for alcohol
number concentration MPE of Paragraph MPE of Paragraph Comment
B 1(6)(i) 1(6)(ii)
@ ) ©) (4) (®)
1 0.000 mg/L — 0.400 mg/L 0.020 mg/L 0.030 mg/L
2 > 0.400 mg/L —2.000 mg/L
5% of 3 7.5% of [}
3 f  0.9mg/L 3P _1.35 mg/L Only applicable for
> 2.000 mg/L 2 * enlarged measuring
range.
(iif) Fault limit:

The fault limit shall be 0.020 mg/L.
(7) Repeatability:

(i)  The repeatability of the instrument is expressed as the experimental standard deviation of a given number of
measurement results.

(ify The experimental standard deviation for all mass concentrations shall be less than or equal to one-third of the
maximum permissible error.

(iii) The experimental standard deviation shall be calculated with the formula specified in clause (v) of sub-paragraph (1)
of paragraph 2 of Part 1.

(8) Drift;

(i) Zero drift: Under reference conditions, the absolute value of zero drift shall not exceed 0.010 mg/L over a period of
four hours.

(ii) Short-term drift: Under reference conditions, the absolute value of short—term drift determined at the measurement
level of 0.40 mg/L shall not exceed 0.015 mg/L over a period of four hours.

(iii) Long-term drift: Under reference conditions, the absolute value of long—term drift determined every two weeks at
the measurement level of 0.40 mg/L shall not exceed 0.020 mg/L in six months, using the same breath analysers.

(9) Memory effects:

(i) Memory effect with large differences in mass concentration: Under reference conditions the memory effect shall not
exceed + 0.010 mg/L.
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(ii) Memory effect with small differences in mass concentration: Under reference conditions the memory effect shall not
exceed + 0.010 mg/L

(iii) Effect of water vapor (condensation): Breath analysers shall be designed and manufactured such that their errors do
not exceed the maximum permissible error specified in clause 0] of
sub-paragraph (6) when repeatedly tested with wet test gas at the respective low ambient temperature condition as
specified in clause (i) of sub-paragraph (10).

(10) Operating conditions:

(i) Physical influence factors: Breath analysers shall be designed and manufactured such that their errors do not exceed
the maximum permissible error specified in clause (i) of sub-paragraph (6) under the following rated operating conditions,
namely:—

Table 2 — Minimum rated operating conditions.

Serial Condition Temperature
Number
1) 2) 3)
Low (Tamy— | 0°C  for stationary breath analysers.
low) —10 °C for transportable breath analysers.
@ Ambient temperature —10 °C for portable breath analysers.

High (T.my— | 40 °C for stationary breath analysers.
high) 45 °C for transportable breath analysers.
45 °C for portable breath analysers.

(b) Ambient relative humidity Up to 85 % at Tamp—nigh-

(c) Atmospheric pressure 860 hPa — 1060 hPa.

Stationary unit not expected to be subjected to vibration during routine use,
therefore treated as a disturbance (see Table 4, clause ).

(d) Random vibration For transportable and portable breath analysers:

10 Hz — 150 Hz, 7 m s, 1 m? s, -3 dB/octave.

(e) DC mains voltage As specified by the manufacturer.

(f AC mains voltage Unom — 15 % to Upom + 10 %.

(9) AC mains frequency from — 2 % 10 from + 2 %.

(h) All voltages between a new or freshly charged battery, down to the lowest
Voltage of internal battery voltage at which the instrument functions according to the specifications

given by the manufacturer.

12 V battery | 9V -16 V.
() Voltage of a road vehicle battery

24V battery | 16 V -32 V.

Mole fraction of hydrocarbons (as
) methane equivalent) in the 0 umol/mol to 5 pmol/mol.
environment

Note: Methane equivalent: The
content of hydrocarbons shall be
expressed in  ppm,, methane
(CH4) equivalent. For the actual
test, other hydrocarbons shall be
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used and the necessary
concentration of that hydrocarbon
shall be recalculated by dividing 5
ppm by the number of carbon
atoms in the molecule. Methane
equivalent is a value at the
minimum rated operating
conditions.

Mole concentration of carbon
() dioxide in the exhaled air Up to 80 mmol/mol.

Note: These provisions apply separately to each influence factor and to each error determination.

(i) Conditions of exhalation: For a representative measurement, certain conditions of exhalation (for example continuity
and flow) shall be fulfilled. The breath analysers shall provide an error message if one or more of the following conditions
are not fulfilled and the conditions, specified by the manufacturer shall comply with the following values, namely:—

(1) exhaled volume: greater than or equal to 1.2 L;
(I1) flowrate:  greater than or equal to 0.1 L/s; and
(111) exhalation time: greater than or equal to 3 s.

(11) Disturbances and physiological influence substances:
(i) Disturbances:

0] Breath analysers shall be so designed and manufactured to ensure that when they are exposed to the disturbances
indicated below:—

€)] either significant faults do not occur; or
(b) significant faults are detected and acted upon by means of a checking facility.

(1) These provisions shall be applied separately to each individual cause of disturbance and each
part of the measuring instrument. The choice of applicability of any of the provision is left to the manufacturer.

(1) Table 3 specifies the disturbing phenomena and their maximum level to which the breath analysers shall be
immune while being exposed during its operation. “Immunity” means that no significant fault will occur unless this fault
is detected and acted upon.

Table 3 - Breath analysers shall be immune to the disturbances specified hereunder during exposure and in operation.

Serial Disturbance Conditions
Number

1) ) ®)
Radiofrequency In the frequency range from 0.15 MHz to 6000 MHz

€)] (RF), Field strength 10 VV/m; 80 % AM sinusoidal modulated
electromagnetic
fields

(b) Electrostatic Up to 6 kV contact discharge or 8 kV air discharge
discharges

Bursts on AC or Amplitude 1 kV
(©) DC mains supply | Repetition rate 5 kHz
lines

Surges on AC or Line to line Line to ground
(d) DC mains supply | AC or DC mains
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lines

1kV

2kv

Bursts on signal,

Amplitude 1 kV Repetition rate 5 kHz

() data and control
lines
Ripple on DC Ripple Sinusoidal harmonics
mains electrical
power port - - — —
G Harmonic frequency 2, 3 or 6 times rectified origin frequency
Amplitude (Upeak— 2%
peak/Upc)
Mains Amplitude of the rated Duration
supply voltage
voltage _
©) dipsand | DC Voltage dips 40 % 0.0lsand1s
short 70 %
inter— - -
. Short interruptions 0% 0.00lsand1s
ruptions
and short Voltage variations 85 % 0.1sand 10s
variations 120 %
Amplitude of the rated Duration
voltage
AC _
Voltage dips 0% 0.5 and 1 cycle 25 cycles
70 %
Short interruptions 0% 250 cycles
Line to line | Line to ground Shield to ground
Surges on signal,
data and control Unsymmetrical lines 1 kv

(h) lines

Symmetrical lines

Shielded 1/0O lines 2 kv
Battery voltage supply Uom =12V Unom=24V
Electrical transient
conduction along Pulse 2a 112V 112V
supply lines from the
(i) | on—board battery of a ™15 2p 0V 20V
vehicle
Pulse 3a 220V -300 V
Pulse 3b 150V 300V
Battery voltage supply Uom =12V Unom=24V
Electrical transient
conduction via lines
Pulse a -60V -80V

(j) | other than supply lines
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Pulse b

40V

80V

Note: Mains supply shall mean electrical power supply directly from a mains (non—Iocal) network and shall not include
use of the electrical power from transportable or mobile sources such as vehicle batteries or generators. DC mains shall
not mean the DC provided by the output port of the AC to DC adapter applied for supplying the electrical power to the

EBA. In this case the adapter is considered part of the instrument and thus the requirements for AC mains apply.

(V)

exposed and testing for immunity shall occur after exposure.

Table 4 specifies the disturbance phenomena and their maximum level to which the breath analyers shall be

Note: “Immune” means that no significant fault will occur unless this fault is detected and acted upon.

Table 4 — Disturbances to which breath analysers shall be immune after exposure.

Serial Disturbances Conditions
Number
1 ) 3
Stationary breath | Transportable Portable breath analysers
analysers breath analysers
(@) Mechanical ["Hejght of fall 25 mm 50 mm 1m
shocks
Number of falls
(on each bottom 1 1 6
edge)
(b) Shakes 10 g, 6 ms, 2 Hz, in 3 axes, 1000 shakes for each axis
Transportable
Stationary breath | breath analysers Portable breath analysers
(c) Damp heat, analysers
cyclic Temperature 55 °C 55 °C
(condensing) Not applicable
Duration 2 cycles 4 cycles
Storage -25 °C, 6 hours
(d) temperature | +70 °C, 6 hours
(e) Vibration For stationary breath analysers: 10 Hz — 150 Hz, 1.6 m s %, 0.05 m* s *, -3 dB/octave

(if) Physiological influence substances: Breath analysers shall be designed and manufactured to ensure that on their
exposure to the physiological influence substances indicated below (quantities are given in clause (ix) sub-paragraph (5)
of paragraph 6), the sensitivity shall be limited to the values given in the following Table.

Table 5 — Physiological influence substances.

Serial Number

Interfering substance

Sensitivity

(Change () of indication in mg/L per vapour mass
concentration applied in mg/L)

O]

®3)

Acetone

0.2
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2 Methanol 1
3 Isopropanol 1
4 Carbon monoxide 0.5

Note: Director (Legal Metrology) shall decide additional substances to be tested.

(iii) Optional disturbances expected in specific environmental conditions: For breath analysers to be used in specific
environmental conditions which are not completely covered by the environmental conditions as specified in sub-paragraph
(10) or this sub-paragraph as additional performance criteria concerning the specific conditions.

The specific environmental conditions shall include the following, namely:—

a) sandy or dusty environmental conditions similar to the conditions in dusty warehouses, during production of
concrete and dusty outdoor regions;

b) salt misty environmental conditions similar to those on board sea—going vessels; and

c) water and moist outdoor conditions including light or heavy rain or occasional splashes of water similar to those on
board smaller boats.

Measures shall be taken to protect the breath analyers that become exposed to such more severe circumstances from
becoming influenced or disturbed and to prevent any degradation of performance of the breath analysers. Breath analysers
that are claimed to be able to operate as required under these more severe conditions shall be marked as such. Such breath
analysers shall be so designed and manufactured that after exposure to one of the disturbances indicated above, either
significant faults do not occur, or significant faults are detected and acted upon by means of a checking facility.

Table 6 specifies optional disturbing phenomena and their maximum level which the breath analysers shall be able to
withstand.

Table 6 — Optional disturbance expected in specific environmental conditions.

Cyclic temperature variation between 30 °C and 65 °C, maintaining thefollowing conditions,
namely:—

(I) Relative humidity: less than 25 %
(@ | Sand and dust

(1) Air velocity: 3 m/s
(1) Particle concentration: 5 g/m®
(IV) Composition of the particles

Temperature of environment and salt solution: 35 °C Mass fraction of NaCl of the salt
solution: (5 + 1) % Relative humidity of the test atmosphere: > 85 %

(b) | Saltmist Salt solution to be nebulised to such an amount that it will condense with a rate of (1 to 2)
mL/ hour per surface of 80 cm?
Test level index 2

(c) | Water

Test condition According to the protection class

2. Technical requirements.—The technical requirements for breath analysers are divided into the following two sections,
namely:—

(1) basic technical requirements; and
(2) optional technical requirements.

All EBAs shall fulfil the basic requirements. The optional requirements shall only apply when an EBA is equipped with
these extra functions or functionalities (for example a printer).
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(1) Basic technical requirements:
(i) Presentation of the measurement result: (a) Indicating device:
(I) Results either displayed or printed shall be reliable, easy to read and unambiguous under normal conditions of use.

(1) All indications (displays, printout, stored data or transmitted data) of one measurement result shall show the same
value.

(111) On displays, the result of the measurement shall be presented in digital format by means of aligned figures. The
height of the figures on the display shall be equal or greater than —

(A) 5 mm for illuminated displays, and

(B) 10 mm in all other cases.

(V) The unit of measurement or its symbol shall appear in close proximity to the result with characters at least 3mm high.
(V) The characters shall be easily readable in all ambient light conditions.

(V1) If the characters are not illuminated the display shall have an illumination device.

(V1) It shall not be possible to confuse a zero indication prior to the subject sample measurement, and a subject result.

(b) Availability of measurement results: (1) It shall be possible to retain the results in a readable or accessible form for at
least fifteen minutes.

(1) If other measurements shall be performed during this period, the previous result shall be accessible without ambiguity.

(11) If this requirement shall only be met by printing the results, the absence of paper in the printer shall prevent further
measurements from being made.

(c) Presentations when in metrological test mode:

When the breath analyser is in metrological test mode, the indications and printed information during this mode shall be
clearly and unambiguously distinguishable from those during the measuring mode.

(ii) Protection against fraud: (A) A breath analyser shall have no characteristics likely to facilitate its fraudulent use, either
by accidental or by deliberate means when using the instrument in the normal manner.

(B) The possibilities for unintentional misuse shall be considered in the construction (hardware and software) to reduce
them to a minimum. The following aspects shall be taken into account, namely:—

a) access to the metrological test mode shall be restricted;
b) it shall be impossible to make any adjustments without breaking the sealing;
c) it shall be possible to make any adjustments via the software only in the metrological test mode.

An EBA and its software shall be designed and constructed to minimise the risk of unintentional, accidental, or intentional
misuse.

(iif) Checking operations: When powered on, the EBA shall automatically check its correct operation (for example
checksums, watchdogs). When any defect or an error signal is detected, the instrument shall display an error message and
shall not allow any further measurement. The EBA shall check correct operation automatically before and after each
measurement.

(iv) Warm—up time: Under reference conditions (clause (i) of sub-paragraph (4) of paragraph 6), the breath analysers
used in different use-cases shall be capable of attaining the measuring mode after being switched on in a time not greater
than the warm-up times specified in the following Table.
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Table 7 — Warm-up times for different use-cases.

Serial Reference to definition Description of evidential breath alcohol | Maximum warm—up time
Number analyser
1) ) @) (4)
1 clause(xiv) of item B of paragraph 2| Use-case 1: stationary EBA 15 min
of Part 1
2 clause(xv) of item B of paragraph 2 | Use-case 2: transportable EBA 15 min
of Part 1
3 clause(xi) of item B of paragraph 2 | Use-case 3: portable EBA 5 min
of Part 1

Breath analysers equipped with a standby mode shall be capable of returning to a measuring mode in five minutes from
the standby mode.

(v) Availability for measurement: From the moment the EBA indicates that it is ready to receive an exhalation, it shall be
available for at least one minute. The EBA shall indicate its readiness to start a measurement and shall not perform
measurements until it is ready to do so. When after a specified period of time the instrument is no longer ready to perform
measurements, it shall indicate this status.

(vi) Power supply duration of internal batteries: If a portable EBA is powered only by internal rechargeable or none—
rechargeable batteries, it shall be able to perform at least fifty individual measurements at reference conditions followed
by twenty individual measurements at —10 °C without requiring recharge or exchange of the batteries when used within
the rated operating conditions.

(vii) Continuity of the exhalation: (I) The EBA shall monitor the continuity of exhalation and shall give an indication if
the flow of exhaled air is interrupted between the beginning of the forced exhalation and the end of the sampling.

(1) An audible or visual signal shall be given to indicate the continuity of the exhalation.

(1) The exhalation shall be considered interrupted if the flow falls below the minimum value specified in clause (ii) of
sub-paragraph (10) of paragraph 1 of Part 2.

(viii) Alcohol in the upper respiratory tract: (I) The EBA shall be equipped with a function which automatically detects
whether the measurement result is affected by the presence of alcohol in the upper respiratory tract (also called residual
mouth alcohol).

(1 The technical documentation shall clearly describe the method that is applied in the respective breath
analyser.

Note: Examples of possible solutions are given in Annexure B, and the basic requirements for a corresponding
test performance are described in sub-clause (b) of clause (vi) of sub- paragraph (5) of paragraph 6.

(ix) Mouthpieces: The EBA shall be equipped with mouthpieces for sampling. The following requirements shall apply for
mouthpieces, hamely:—

a) the use of a mouthpiece for sampling shall be mandatory (clear instructions on how to insert and use the
mouthpiece shall be given in the manual);

b) it shall be possible to replace the mouthpiece easily;
c) it shall not be possible to inhale air from previous usages (air from the sampling system) of the EBA,
d) the back pressure of the EBA shall not exceed 25 hPa at a flowrate of 0.2 L/s, when measured at the inlet of the

mouthpiece with the mouthpiece connected to the EBA,;
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e) the mouthpiece shall prevent droplets and particles from entering the sampling system of the EBA.

(x) Software: The whole software of the EBA shall conform to these requirements and if the software of the EBA is
separated into parts, each part shall separately conform to the same.

(a) Software identification: (I)  The software of the EBA shall be unambiguously identified with its version number and
by the result of a hash function or by a checksum.

(1) The identification shall be inextricably linked to the software itself and shall be calculated, then presented or
printed, on command or displayed during operation or at start—up.

(1) The software identification and all its parts shall be stated in the model approval certificate or the certificate of
conformity.

(b) Correctness of algorithms and functions: The measurement result and any accompanying information shall be
displayed, recorded or printed, or both, correctly. The measuring algorithms and operations of an EBA shall be
functionally correct. It shall be possible to examine the algorithms and functions by means of an appropriate validation
method (for example metrological tests, software tests or software examination).

(c) Protection of software against fraud:

For protection against fraudulent use, the following requirements shall be fulfilled, namely:—

()] the software shall be secured against unauthorised modification, loading, or changes by swapping the memory
device;

(1) in addition to mechanical sealing, technical means shall be necessary to secure breath analysers having an
operating system or an option to load software;

(1) software protection comprises sealing by mechanical, electronic and/or cryptographic means or a combination
thereof, making an unauthorised intervention impossible or evident;

(IV) only clearly documented functions shall be allowed to be activated through the user interface and shall not
facilitate fraudulent use;

(V)  for the type approval procedure, the manufacturer of the measuring instrument shall declare and document all
program functions that shall be activated through the user interface and shall state about the completeness of the
documentation of these functions;

(V1) no hidden functions shall exist;
(VII) parameters that fix the characteristics of the breath analyser shall be protected against modification; and

(VI) if necessary for the purpose of verification, displaying or printing of the current parameter settings shall be
possible.

(d) Detection of significant defects: (1) For significant defect detection, checking facilities shall be implemented into
the EBA.

(1) The software shall be checked at least at instrument start-up or boot-up and if a change in software occurs, it shall
be detected by the EBA.

(1) The EBA shall abort the current measurement and prevent the use of the EBA for further measurements.
(IV) A detected significant defect shall be registered in an error log.
(e) Interfaces: If the EBA is equipped with interfaces, the following requirements shall be fulfilled, namely:—

(I) the functions, parameters and measurement results shall not be inadmissibly influenced by commands received via
interface;

(1) there shall be an unambiguous assignment of each command to all initiated functions or data changes in the software;

(111 only allowed and documented commands shall be permitted to activate functions through the interfaces.
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(f) Maintenance and verification of breath analyser software: (I) Installation of software in an EBA in use shall be
considered as —

(A) a modification of the EBA, when exchanging the software with another updated and approved version; or
(B) a repair of the EBA, when re-installing the same version.

) The software of an EBA shall not be modified or installed via any interface or by other means without
breaking the sealing.

(nn After installation or modification of the software of the EBA, the instrument shall not be used until a
verification of the EBA has been performed and the sealing has been renewed.

(9) Software documentation: In addition to the general documentation required in sub-paragraph (2) of paragraph 6 the
manufacturer shall submit the following documentation, namely:—

() description of the software and the manner of fulfilling, including,—
(A) the list of software modules that perform the functions;

(B) the description of the software interfaces that perform the functions and of the commands and data flows via this
interface:

(C) the source code which shall be made available to the laboratory if a raised risk level (Level B) is required;
(D) list of parameters to be protected and description of the means of protection;

(m description of the system configuration and minimal required resources;

D) description of the security means of the operating system (password, if applicable);

(V) description of the software sealing method,;

(V) overview of the system hardware, for example topology block diagram, type of computer or type of
network and where a hardware component performs the functions responsible for measurement, it shall also be identified;

(V1) description of the accuracy of the algorithms (for example filtering of A/D conversion results, calculation
of the result or rounding algorithms);

(VII)  description of the user interface, menus and dialogues and commands that communicate through the
interfaces shall be documented,

(V1) description of the software identification including the description of all encryption means (if any) and
instructions for obtaining the identification from an instrument in use;

(1X) list of commands of each hardware interface of the EBA,
(X) list of durability errors that are detected by the software and a description of the detecting algorithms;
(X1) description of the datasets stored or transmitted (if applicable);

(XI) if fault detection is realised in the software, a list of faults that are detected and a description of the detecting
algorithm; and

(XI1) if an audit trail is realised in the software, a description on how to access the audit trail.

(2) Optional technical requirements: The EBA shall be fitted with one or more of the following options which shall be
either prescribed or shall be a feature of the construction chosen by the manufacturer.

(i) Durable recording of measurement results:

(a) Printing device: The EBA shall be fitted with a printing device (internal or external) and if this device is used
for enforcement, the following requirements shall apply, namely:—
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(1) the minimum height for the figures on the printout shall be 2 mm;

(11) the printout shall contain the following information, namely:—

(A) instrument reference;

(B) date and time of measurement;

(C) measurement results and their units; and

(D) identification on the printout of the person subjected to test;

(111) the printed scale interval shall comply with the requirements defined in sub-paragraph (3) of paragraph 1;

(1V) the printing device shall be fitted with checking facilities which enable significant defects to be detected and acted
upon. “Act upon” means that a warning shall be given or that the instrument shall not provide any printout of the
measurement result. The following shall be checked:

(A) presence of paper and ink (if applicable);
(B) the status of the printer and its readiness for operation;

(V) when the internal printing device is exposed to the disturbances mentioned in sub-paragraph (11) of paragraph 1,
either significant faults do not occur, or significant faults are detected and acted upon by means of a checking facility;

(V1) the data transmission to external printing devices for enforcement purpose shall comply with the requirements of sub-
clause (b).

(b) Storage and transmission of data: The EBA shall store measurement data for further enforcement applications or
transmit measurement data before they are used for enforcement purposes and in such cases, the following requirements
shall apply.

0] The measurement result stored or transmitted shall contain all the information necessary for future enforcement
use.

(I Measurement shall be stored or transmitted automatically when the measurement is completed. When the final
measurement result derives from a calculation, the individual measurement results that are necessary for the calculation
must be automatically stored or transmitted with the final result.

(111) The EBA shall have sufficient permanency to store the data until it is no longer required for enforcement purposes.
Storage capacity shall be at least 1000 measurements. It is permitted to delete stored data, but this shall not be possible in
normal use. Data shall be deleted in one of the following ways, namely:—

a) when the memory capacity is reached, data is deleted in the same order as the recording order;
b) deletion is carried out after a special manual operation that shall require specific access rights. A warning shall be
given before data is deleted.

Note: Other regulators shall contain strict limitations for the deletion of stored measurement data, which shall be
applicable.

(IV) The stored or transmitted data shall be protected by hardware or software means to guarantee the authenticity and
integrity of data and also guarantee the correct information about the time of measurement.

Note: The authenticity and integrity of data shall be protected for example by generating an electronic signature for each
data set.

(V) The software that displays or further processes these data shall check the time of measurement, authenticity and
integrity of the data. If an irregularity is detected, the data shall be marked as unusable.
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(VI) If data is transmitted from the EBA (secure environment) to an external environment, the risk level for the
transmission and storage of data shall be required and raised risk levels shall require the application of cryptographic
methods.

Note: It is appropriate to require a raised risk level when considering an open network.

(V1) The software that displays or further processes the transmitted data for enforcement purposes shall be secured and
shall check the authenticity and integrity of the data.

(V1) The measurement shall not be inadmissibly influenced by a transmission and the loss of measurement data shall be
avoided by stopping the measurement process and this information shall be easily accessible for the user (for example in
the manual, or marked on the instrument) and the EBA shall give an appropriate error message.

(i) Redundancy: The manufacturer shall —

() define a measurement cycle with more than one breath sample; or
(1) provide redundant measuring sensors within an EBA.

The requirements specified in the following sub-clauses shall apply.
(a) Configuration of the measuring instrument: The following shall be required, namely:—
(1) two independent measuring systems; or

(11) two or more measurements for a standard measurement cycle, either consisting of repeated breath samples or a check
with a test gas as part of the measurement cycle.

In such cases, the measuring instrument shall be configured with the following options, namely:—

(A) The EBA shall be equipped with two independent measuring systems for ethanol concentration and depending on the
specified measurement cycle, shall either be used for measurements of the same breath sample or in combination with a
two-measurement cycle. Each measuring system shall comply with the requirements concerning precision and accuracy.
Any disturbance of one measuring system shall not have any effect on the other measuring system larger than the
maximum permissible error.

(B) The EBA shall require the use of a certified reference gas to verify the good operation of the analytical system within
a short period of time.

(C) The EBA shall be configured with a measurement cycle requiring more than one separate breath sample, for example
a two—measurement cycle.

Note: General information about a two-measurement cycle with separate breath samples shall be found in Annexure B.

(b) Measurement results:
The results generated shall comply with the following requirements.

(1) As configuration with two independent measuring systems:

(A) Each measuring system shall fulfill the requirements of clause (i) sub-paragraph (6) of paragraph 1 of Part 2 for
maximum permissible error independently.

(B) When applied within a two-measurement cycle with two independent breath samples, the difference between the
interim result of the first breath sample and the interim result of the second breath sample shall be smaller than twice the
MPE of clause (i) sub-paragraph (6) of paragraph 1 of Part 2 for the lower of both the interim results.

(1) As configuration with a measurement with certified reference gas:
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The difference of the measured result of the reference sample compared to the certified concentration value of the
reference gas shall be smaller than the maximum permissible error of the device for the certified concentration value of the
reference gas.

(111) As configuration with multiple breath samples for a measurement cycle:

(A) The EBA shall compare the parameters and results of each breath sample of the measurement cycle. Director (Legal
Metrology) shall define the limits for the allowed variation between the breath samples regarding concentration, volume
and exhalation time

Note: When defining the limits of variation between consecutive breath samples, the natural variation of the breath sample
from a person shall be taken into account. Differences in alcohol concentration greater than a specified limit might be
interpreted as an indicator of invalid measuring conditions. Differences in exhalation time and/or volume greater than a
specified limit might be taken as an indicator that the measuring conditions are not comparable.

(B) the number of breath samples to be measured and how the final result is determined out of the measurement result for
each breath sample shall be prescribed by Director (Legal Metrology)

Note: Different approaches exist to calculate the final result of a measurement cycle. This might be the lowest measured
value, the mean value, or another method.

(C) shall prescribe which details of the multiple measurements shall be given on the printout.

(D) If these multiple breath samples are also used for the detection of alcohol in the upper respiratory tracts, either the
requirements of sub-paragraph (1) or sub-paragraph (3) of paragraph 2 of Annexure B shall apply.

3. Operating instructions: (1) Instruction manual:
An instruction manual for users shall be made available for each individual instrument.
The instruction manual shall be in the official language and easily understandable and shall include —
a)  operating instructions, including instructions for the mouthpiece (for example hygienic aspects of use);
b)  maximum and minimum storage temperatures;
c) rated operating conditions;
d)  warm-up time after switching on the electrical power;
e) all other mechanical and electromagnetic environmental conditions;
f) mechanical and electromechanical environment classes; and
0) safety and security conditions.

(2) Additional instructions: The EBA shall conform to the standards for electrical safety as specified in this Part for
compressed gases. Manufacturers shall stipulate in their operating procedures that the person subjected to the test shall not
introduce anything in their mouth for at least fifteen minutes prior to the collection of a breath sample.

4. Inscriptions and sealing.— (1) Inscriptions: The EBA shall be marked with a tamper-evident label on a visible part of
the instrument with the following information, namely:—

(i) mandatory on the label in all cases:

a) manufacturer’s trademark or corporate name;
b) type designation or model number;

c) type or model approval mark;

d) serial number of the instrument;

e) year of manufacture;
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f) details of the electrical power:

() in the case of mains power: the nominal mains voltage, frequency and power required;

(11 in the case of power by a road vehicle battery: the nominal battery voltage and power required;
(111} in the case of an internal removable battery: the type and nominal voltage of the battery;

(if) mandatory either on the tamper-evident label, or in the instruction manual if the size of the EBA is not sufficient:

a) measuring range;
b) ambient temperature range.

Note: Software identification shall be displayed on demand through the indicating device

(2) Sealing: Effective sealing devices shall be provided by the manufacturer on all parts of the breath analyser that are not
materially protected in another way against operations liable to affect its accuracy or integrity and applies to —

(i) adjustment means;
(ii) replacement of specific parts, if this replacement is expected to change the metrological characteristics; and
(iii) software integrity.

5. Metrological Controls.— (1) Legal metrological control consists of the whole of legal metrology activities including
type evaluation initial, and re-verification.

(2) Every test is subject to uncertainty and the uncertainty of the test method shall be taken into account in the decision
on the applicability of the test method.

6. Pattern evaluation.— (1) Instruments submitted for type evaluation:

(i) Type evaluation shall be carried out on at least one instrument, which represents the definitive type.

(i)  The evaluation shall consist of the examination and tests specified in sub-paragraphs (2) to (5) of paragraph 6 and if
applicable, the tests specifiedin sub-paragraph (6) thereof also.

(ili)  The applicant shall supply at least one production sample of the instrument for type testing.

(iv)  Inorder to accelerate the test procedure, the testing laboratory shall carry out different tests simultaneously ontwo
instruments and in such case, the testing laboratory shall ensure that all submitted instruments are in conformance to type.

(v)  Allaccuracy and influence tests shall be performed on the same instrument, butdisturbance tests shall be carried out
on one or two additional instruments, whichshall also be submitted beforehand for the accuracy tests.

(vi)  Ifaunit does not pass a specific test and as a result has to be modified or repaired, the applicant shall carry out this
modification to all instruments supplied for testing.

(vii)  If the testing laboratory has sound reasons to conclude that the modification shall have a negative influence on
tests that already had a positive result, these testsshall be repeated.

(2) Documentation:

()] The documentation submitted with the application for type approval shall include the following, namely:—

c) a description of its general principle of measurement;

d) a list of the essential sub-assemblies, components with their essential characteristics;

e) mechanical drawings;

f) electric or electronic diagrams;

Q) installation requirements;

h) security sealing plan;

i) panel layout;

)] test outputs, their use and their relationships to the parameters being measured;

k) operating instructions that shall be provided to the user;

)} documents or other evidence that support the assumption that the design and characteristics of the measuring

instrument comply with the requirements of this specification; and
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m) a print sample, if applicable.

(1)  If the EBA is equipped with a printing device, the manufacturer shall provide information about the quality of the
printing paper to fulfil the requirements of readability.

(111 If the testing laboratory deems it necessary, it shall require more detailed documentation, either to be able to
study the quality of the instrument, or to be able to document in sufficient detail the approved type, or both.

(3) Examination and tests: Examination and testing of instruments are intended to verify their compliance with the
requirements of paragraphs 1 to 4 of Part 1 and paragraphs 1 to 4 of this Part. The examination and tests shall cover all the
applicable requirements of paragraphs 3 and 4 of Part 1 and paragraphs 1 to 4 of this part.

(i) Visual examination: The instrument shall be given a visual inspection to obtain a general appraisal of its design
and construction and the documentation shall be studied and in particular, the following aspects shall be examined,
namely:—

a) units and decimal sign;

b) measuring ranges;

c) scale intervals;

d) presentation of the result;
e) protection against fraud,;
f)  checking operations;

(9) software;

(h) inscriptions and sealing;
(i) operating instructions;

(j) suitability for testing;and

(k) if applicable,—

(1) printing device;
(11) storage of measurement results; and
(1) Transmission of data.

(i) Software validation: The validation procedure of the software related functionalities of Breath analysers is given in the
following.

Table 1 - Software validation procedures.

Serial Chapter Validation Examination Comments
Number Procedure level
1) ) ®) (4) ©)
Sl If high conformity (level B) is
1. Software identification AD + VFTSw A required, alsoperform CIWT.
2. Correctness of algorithmsand If high conformity (level B) is
functions AD + VFTSw A required, also perform CIWT/
SMT.
. . Only a low risk of misuse is
3. Prevention of misuse AD + VFTSw A assumed.
. Only a low risk of fraud is
4, Fraud protection AD + VFTSw A assumed.
5. Defect detection AD + VFTSw A
6. Interfaces AD + VFTSw A
For verified update procedures.
7. Maintenance of software ADFVETSw+ A P P
VFTM
8.
AD + VFTSw A For storage of data only with the
Storage of data EBA.
9. AD + VFTSw + If required for storage inunsecure
B storages.
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CIWT/SMT
. . If high conformity (level B) is
10. Automatic storing AD + VFTSw A required,also perform SMT.
o AD + VFTSw + Transmission into open systems, if
11. Transmission of data CIWT/SMT B required

Notel: The SMT validation procedure will be applied only in exceptional cases when the functions of a software module
shall not be examined exclusively on the basis of written information (validation procedure CIWT). It is appropriate and
effective in the verification of dynamic measurement algorithms.

Note2: The abbreviations for software validation are specified in Table 2.

Table 2 - Abbreviations for

software validation.

NSLJer:S:zr Abbreviation Description Application engﬁii;?i:)n
level:
@ @ ©) @) &
Analysis of the
1 AD documentation and validation | Always
of the design
2. VETM ?)/fa;i?:jg k?zaflunctlonaltestlng Correctness of the algorithms, A
'(rolog uncertainty,compensating and (normal level)
functions . h
correcting algorithms
Validation by functionaltesting| Correct functioning of
3. VFTSw of software communication, indication, fraud
functions protection, protection against
operating
errors, protection of parameters, fault
detection
4. CIWT Code inspection and All purposes
walkthrough B
. (raised level)
5. SMT Software module testing ?J;ﬁgg:rs&sgghen input and output
Specified.
Note: For detailed information about validation procedures and examination levels the international standard D 31

of International Organization of Legal Metrology shall be referred.

(iii) Operational tests: The instrument shall be submitted to the performance tests specified in sub-paragraph (5) of
paragraph 6 to determine its correct functioningunder various conditions and influence factors.

(4) Test conditions and test gas generator:

(i) Reference conditions: Unless otherwise specified in the test conditions, the following Table outlines the ambient
conditions that shallbe maintained during the testing.

Table 3 — Reference conditions

Serial Number | Condition Range of nominal value Maximum variation during
each test
1) ) @) (4)
1. Ambient temperature: 23°C+5°C . . .
P 5°C in total with a drift of less
than 3°C per hour
2. Ambient relative humidity: 50 % + 30 % 10 %
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3. Ambient pressure: 860 hPa to 1060 hPa 20 hPa (not applicable to long
term drift tests)

0 pumol/mol to 5 umol/mol total

4, Concentration of hydrocarbonsin .
volume fraction (as methane

the environment

equivalent)
5.
AC mains voltage and Nominal values specified in Table 2| Within the nominal values
frequency (if appropriate) of clause (i) of sub-paragraph (10) | specified in Table 2 of clause
of paragraph 1. (i) of sub-paragraph (10) of
paragraph 1.
Note: Throughout this specification “reference conditions” refers to ambient conditions.

(if) Characteristics of human breath: Human breath containing alcohol shall be considered as corresponding to the
following characteristics, namely:—
(a) evolution of the flowrate curve during the breath exhalation: increasing and decreasing flow rates during exhalation;

(b) evolution of the alcohol concentration during the breath exhalation: increasing alcohol concentration during forced
exhalation in an breath analyser to a characteristic plateau which represents the mass concentration in the end—expiratory
breath;

(c) breath temperature of 34 °C;

(d) relative humidity of 95 %; and
(e) volume fraction of CO,: up to 50 mmol/mol.

(iii) Test gas generator: The test gas generator shall be able to deliver a test gas with the target value of the mass
concentration with an uncertainty less than or equal to one third of the maximum permissible error. Taking into account the
duty cycle of the test gas generator, the tests shall be conducted with the maximum frequency permitted by the breath
analyser.

(a) Characteristics of test gas: Unless otherwise specified, the test gas injected without interruption into the breath
analyser shall be characterised by the parametric values given in the following Table. Regarding the humidity and CO,
content, the exceptions specified in Table 6 shall be considered at the respective tests.

Table 4 — Reference gas conditions.

Serial Parameter Nominal value with allowed deviation
Number

@) ) @)

1. Delivered volume 2L+03L

2. Total duration of the injection (into the EBA) Greater than or equal to 5 s

3. Type of profile Constant flowrate

n Ethanol concentration Accord_lng to the_ respef:tlve test_ (9.4 mg/L if not
otherwise specified) with a deviation from the target
value of + (2/3 maximum permissible error)

5. Gas temperature 34°Cx05°C

6. Relative humidity of the gas 95 % + 5 % (without condensation)

7 Carrier gas Air containing insignificant concentrations of impurities

with a mole fraction of CO2 of: (50 =5 ) mmol/mol

(b) Capabilities of test gas generator: (1) For the different tests, the test gas generator shall be of one of the two
following types, namely:—
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(A) type 1: the test gas generator delivers test gases with constant mass concentrations of alcohol;

(B) type 2: the test gas generator delivers a test gas which fulfils the breath profile specified in clause (ii) of sub-paragraph
(4) of paragraph 6.

Note: For the complete testprogram, both types are needed.

(I1) Table 5 classifies the features of the different test gas generators and simplified means stated in this
specification.

(1) In the following clauses, compressed dry gases shall also be covered by the term “test gas generator”.

(IV) Table 5 is not intended to exclude the enhancement of advanced generator types with more features than currently
marked or shown. The development of new combinations of features shall not be hampered with this table.

(V) Test reports shall indicate which generator and, if applicable the applied enhancements for this generator, wasused for
each test.

Table 5 — Generator types and features.

Serial Simplified Simplified means —
Number Type 2 Type 1
Feature ype ype means—type 1 - dry gas -
generator generator ithout CO2 with without
withod co2 co2
1) ) ®) (4) () (6) (@)
1. Capablll_ty to generate profiles Applicable - - - -
defined in sub-paragraph (2) of
paragraph 4
2. Gas temperature: 34 °C +0.5°C Applicable | Applicable Applicable i i
3. Relative humidity Applicable | Applicable Applicable - -
range: 95% 5%
4. Mole fraction CO2 :(50  5) Applicable | Applicable ) Applicable )
mmol/mol
5 Realisation of different flow rates Applicable Applicable Applicable Applicable| Applicable

Note: For certain tests, the testing procedures shall specify the use of one of the specific types indicatedabove.

(VI) Annexure A provides information about the reference principles to be used and examples for test gas generators.

(V1) To test the capability of the EBA to make measurements on the end expiratory breath, the test gas generator used by
the laboratory shall be capable of delivering test samples with the specification of sub-clause (a) of clause (iii), but with
flowrate and alcohol profiles described in sub-paragraph (2) of paragraph 4 of Annexure A. Test gas generators with the
feature of generating flow and alcohol profiles are described here as a type 2 gas generator.

(VI (A) For the complete test program, the type 2 generator shall be sufficient but for certain tests the use of test gases
deriving from a type 1 generator (constant alcohol concentration) is allowed, or even by more simplified means (dry gases
in cylinders).

(B)  Such means shall consist in the use of dry or wet gases generated by simple test means (for example the absence of
CO, in test gases, constant mass concentration during injection).

(C)  Table 6 shows an overview in which simplified test gases are allowed to be used for each test.

(IX) The test report shall indicate for each test the kind of test means used and the test gas parameters applied and shall
also indicate the details of use of other gases and manner of establishing their equivalence with thereference gases.
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Table 6 - Overview: use of simplified means.

Serial Dry gases Gases
Number Test clause without CO2 Remarks
allowed
allowed
@) ) @) (4) ()
1. Sub-clause (a) of clause (V) of Maximum permissible i i
sub-paragraph (5) errors an.d.
repeatability
2. Sub-clause (b) of clause (v) of - - The humidity
sub-paragraph (5) Drift in breath might
also cause a
drift.
Therefore,
only wet test
gases shall be
used here
3. Sub-clause (c) of clause (v) of Memory effects - -
sub-paragraph (5)
4. Sub-clause (d) of clause (v) of Effect of water vapour - Applicable
sub-paragraph (5) (condensation)
5. Sub-clause (a) of clause (vi) sub- Dry gases are
paragraph (5) Variations of the test Applicable| Applicable | allowed
gas parameters provided that
the parameters
of the test gas
(flow, alcohol
concentration
profiles) shall
be modified
accordingly.
6. Sub-clause (b) of clause (vi) of Alcohol in the upper - Applicable
sub-paragraph (5) respiratory tract
7. Sub-clause (a) of clause (vii) of Temperature test (dry - Applicable
sub-paragraph (5) heat and cold)
8. Sub-clause (b) of clause (vii) of azr:iheat, steady state i Applicable
sub-paragraph (5) .
condensing)
9. Sub-clause (c) of clause (vii) of Static atmospheric Applicable | Applicable
sub-paragraph (5) pressure
10. Sub-clause (d) of clause (vii) of Random vibration Applicable | Applicable (i) Dry gases or
sub-paragraph (5) gases without
11. Sub-clause () of clause (vii) of DC mains voltage Applicable | Applicable CO2 are
sub-paragraph (5) variations allowed in
12. Sub-clause (f) of clause (vii) of AC mains voltage Applicable | Applicable | combination
sub-paragraph (5) variations with a
13. Sub-clause (g) of clause (vii) of | AC mains frequency Applicable | Applicable | preliminary
sub-paragraph (5) variations repeatability
14. Sub-clause (h) of clause (vii) of | Low voltage of internal |  Applicable | Applicable | test performed
sub-paragraph (5) battery with wet gases.
15. Sub-clause (i) of clause (vii) of Power supply duration Applicable | Applicable

sub-paragraph (5)

test

(ii) This shall
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Voltage variations of a

consist of the

16. SS{:JS_—c;?:s;(j?] (zg )clause (vii) of road vehicle Applicable| Applicable repeatability
paragrap battery test defined in
17. Sub-clause (k) of clause (vii) of Hydrocarbons in the Applicable Applicable | sub-clause (a)
sub-paragraph (5) environment of clause (v) of
sub-paragraph
(5).
18. Sub-clause (1) of clause (vii) of Raised fraction of CO2 Applicable -
sub-paragraph (5) in the test gas
19, Sub-clause (A) of clause (viii) of Conducted (common Applicable | Applicable
sub-paragraph (5) mode) currents
generated by RF EM
fields
20. Sub-clause (B) of clause (viii) of | Radiated RF Applicable | Applicable
sub-paragraph (5) electromagnetic fields
21. Sub-clause (C) of clause (viii) of | Electrostatic discharges Applicable | Applicable
sub-paragraph (5) (i) Dry gases or
) Bursts (transients) on Applicable | Applicable gases without
22. Sub-clause (D) of clause (viii) of AC and DC CO, are
sub-paragraph (5) i .
mains allowed in
2. Sub-clause (E) of clause (viii) of Surges on AC and DC Applicable | Applicable cgmbination
sub-paragraph (5) mains power Wlth. a.
lines preliminary
24, Sub-clause (F) of clause (viii) of | Bursts on signal, data Applicable | Applicable | repeatability
sub-paragraph (5) and control lines test performed
25. Sub-clause (G) of clause (viii) of | Ripple on DC mains Applicable | Applicable | With wet gases.
sub-paragraph (5) power B )
26. Sub-clause (H) of clause (viii) of | DC mains voltage dips, Applicable | Applicable (in Th's shall
sub-paragraph (5) short consist O_f .the
interruptions and (short repeatab!ll_ty
term)variations Fest sgecllfled
- - - - in sub-clause
27 Sub-clause (1) of clause (viii) of ,;(;rrtnams voltage dips, Applicable Applicable (2) of clause
sub-paragraph (5) ) . (v) of sub-
interruptions and aragraph (5)
voltage variations paragrap '
28. Sub-clause (J) of clause (viii) of Surges on signal, data Applicable Applicable
sub-paragraph (5) and control lines
29 Sub-clause (K) of clause (viii) of Electrical transient Applicable Applicable
' sub-paragraph (5) conduction along
supply lines
30 Sub-clause (L) of clause (viii) of Electrical transient Applicable Applicable
' sub-paragraph (5) conduction via lines
other than supply lines
31. Sub-clause (M) of clause (viii) of | Mechanical shock Applicable Applicable
sub-paragraph (5)
32. Sub-clause (N) of clause (viii) of | Shakes Applicable Applicable
sub-paragraph (5)
33. Sub-clause (O) of clause (viii) of | Damp heat cyclic Applicable
sub-paragraph (5) (condensing)
34. Sub-clause (P) of clause (viii) of | Storage test Applicable
sub-paragraph (5)
35. Sub-clause (Q) of clause (viii) of | Vibration (as Applicable Applicable
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sub-paragraph (5) disturbance)

36. Clause (ix) of sub-paragraph (5) Applicable Applicable | (i) Dry gases
or gases
Physiological influence without CO2
substances are allowed in
combination
with a
preliminary
repeatability
test performed
with wet gases.

(ii) This shall
consist of the
repeatability
test

specified in
sub-clause (a)
of clause (v) of
sub-paragraph
(®)

37. Clause (i) of sub-paragraph (6) Sand and dust Applicable

38. Clause (ii) of sub-paragraph (6) Salt mist Applicable

39. Clause (iii) of sub-paragraph (6) | Water Applicable

(X) Some of the tests specified in clause (vi) of sub-paragraph (5) require a generator with the ability to vary the flowrate
or alcohol concentration during breath exhalation. The actual performance details of the test gas evolution for each test are
specified in sub-clause (a) clause (vi) of sub-paragraph (5). For all other tests, the flowrate and alcohol concentration shall
be constant during injection.

(c) Guidelines for use of compressed dry gases: When compressed gases are used within the context of this specification,
the following guidelines shall be followed, namely:—
0] variations in atmospheric pressure and the temperature of the gas shall be taken into account;

(if)  the quality of the gas pressure regulators and the manner in which the gas is delivered to the EBA shall be taken
into account to minimise contamination and a change in the composition of alcohol throughout its use cycle;

(iii)  the measurement uncertainties of the test gas generator shall be taken into account in calculations of the
uncertainties of the measurement;

(iv)  the main component of the gas shall be dry air and, if any other gas, for example N,, is used as the main
component,the equivalence to air shall be established; and
(V) when working with dry test gas the atmospheric pressure has to be monitored and reported in the testprotocol.

(5) Performance tests: (i) General instructions:

(a) The tests specified in this Part are designed to prove compliance of the instrument with the requirements specified in
paragraphs 1 to 4 of Part 1 and paragraphs 1 to 4 of this Part. For special situations, additional performance criteria and
their associated tests shall be required in order to prove compliance.

(b) The instrument shall be submitted to the performance tests to determine its correct functioning under various
conditions.

(c) Before starting the process of type evaluation the EBA shall be adjusted, if necessary, in order to minimise the initial
intrinsic error.

(d) Thereafter, no adjustment shall be carried out until all tests for the type evaluation are completed.
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(ii) Preconditions for the tests: Unless otherwise specified, the following preconditions shall apply for all tests:

(@) normal electric power supplied and “on” for a time period equal to or greater than the warm—up time of the
EUT;

(b) power supply for the duration of the test:

() the mains power-operated EUTSs shall be “on” for the duration of the test and not be switched off. W\hen the EUT
may enter standby mode after a specified idle time within the duration of the test;

(11) the battery-operated EUTs shall be as per to the instruction manual. The EUT may enter standby mode or “off”
after a specified idle time within the duration of the test;

(c) the EUT shall not be readjusted at any time during the test;

(d) the EUT shall be used in metrological test mode;

(e) the EUT shall perform standard measurement cycles and the use of special or shorted test cycles shall only be allowed
if specified at the respective test in these rules;

(f) if the EUT is equipped with an internal printer, its correct function and correct printout shall be tested with each test
specified in clause (vii) of this sub-paragraph to clause (iii) of sub-paragraph (6).

(iii) Parameters to be recorded: Unless otherwise specified, the following parameters shall
be recorded for all tests, namely:—

a) dateand time;

b) ambient temperature;

c) ambient relative humidity;

d) ambient pressure;

e) values of the measurand;.

f) indications and errors of the EUT;

g) functional performances; if applicable: and
h) correct printout of the internal printer.

Note: With “functional performances” all laboratory-specific and test-specific issues shall be covered, for
example settings of the test gas generator or parameters of specific test equipment.

(iv) Determination of errors and faults: To rate the effect of an influence factor or a disturbance on the EBA, the fault has to
be determined in the following manner, namely:—

a) the intrinsic indication shall be determined as the arithmetic mean of the specified number of measurements under
reference conditions without disturbance, as given in these specifications and, the intrinsic error will be the
deviationbetween the intrinsic indication and the reference value;

b) the indication shall be determined as the arithmetic mean of the specified number of measurements during or after
the impact of the influence factor or the disturbance, as given in these specifications and, the measurement error
will be the deviation between the indication and the reference value;

c) the fault shall be determined as the difference between the measurement error and the intrinsic error.

(v) Accuracy tests:
(a) Maximum permissible errors and repeatability:

Table 7 - Maximum permissible errors and repeatability.

Serial | Test method Repeated measurements over the complete measuring range
Number
@) ) ®)

1. Applicability. Applicable to all EBA.

Verification of compliance of the complete measurement range with the provisions in clause

2. Object of th
Ject ot the (i) of sub-paragraphs (6) and (7) of paragraph 1 under ambient reference conditions.

test.

3. Condition of the | Power is to be “on” for the duration of the test.
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EUT.
The test comprises of at least 20 measurements made consecutively at each test gas
4, Test procedure .
L concentration.
in brief.
5. Test gas no.:
(1) 0 mg/L to 0.05 mg/L2) 0.10 mg/L
(3) 0.25mg/L
(4) 0.40 mg/L
Test gases (5) 0.70 mg/L
Mass (6) 0.95mg/L
concentration of (7) 1.50 mg/L
ethanol. 8) 1.90 mg/L
If the upper value specified by the manufacturer is greater than 2 mg/L, the test gas mass
concentration shall be equal to 90 % of the upper limit.
6. (i) Ethanol concentrations: see above.
Measurement
conditions. (ii) Test gas conditions: within reference gas conditions as specified in Table 4 under sub-
clause (a) of clause (iii) of sub-paragraph (4), and Table 6 under sub-clause (b) of clause (iii)
of sub-paragraph (4).
(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).
7. (i) Number of measurements per concentration: at least 20.
EUT
performance. (i) Time schedule: to be performed consecutively for each concentration.
(iii)Parameters to be recorded: as specified in clause (iii) of sub-paragraph (5).
8. (i) All functions shall operate as designed.
Acceptance
criteria. (ii) Each of the 20 measurement results for every test gas concentration shall comply with the
requirements for the MPE specified in clause (i) of sub-paragraph (6) of paragraph 1.
(iii) Each set of measurements shall comply with repeatability specified in sub-paragraph (7)
of paragraph 1.
(b) Drift:
Table 8 - Drift.
Serial | Test method Measurements with the same test gas after certain time intervals
Number
1) ) ®)
1. Applicability. Applicable to all Breath analysers.
2. Object of the test. Verification of compliance with the requirements for drift
3 Precondition. Ot_her tests for type approval shall be performed during the time interval between the
drift tests.
4, Condition of the EUT. | Power is to be “on” for the duration of the test at least during each set of
measurements. @
5. (i) The tests comprise 10 subsequent measurements at the start and 10 subsequent
Test procedure in brief. | measurements after the following time intervals,—
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(a) For zero drift: 4 hours after the start
(b) For short-term drift: 4 hours after the start

(c) For long-term drift:  every 2 weeks until the 6 months testing
time is completed.

Measurement
conditions.

(i) Ethanol concentrations:

(a) for zero drift: 0.00 mg/L to 0.05 mg/L (test gas no. 1)
(b) for short-term drift: 0.40 mg/L (test gas no. 4)

(c) for long-term drift: 0.40 mg/L (test gas no. 4)

(if) Test gas conditions: within reference gas conditions as specified in Table 4 of
sub-clause (a) of clause (iii) of sub-paragraph (4) and Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph.

(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).

EUT performance.

(i) Number of measurements per point in time: 10.
(ii) Time schedule: (a) at start
(b) as defined in “test procedure in brief”

(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph

().

Acceptance criteria.

(i) For the zero drift and the short-term drift test: The difference between the mean
measurement errors of the two series of measurements shall fulfill the requirements
for drift.

(ii) For the long-term drift: The difference between the mean measurement error of
the start series and each mean measurement error of all intermediate series and the
final series shall fulfill the requirementsfor long-term drift.

(@)

The EBA instruction manual shall be followed. The test situation shall correspond to the normal use of the

respective EBA in the field. The testing laboratory shall note how any power— down or standby mode functions were
operated between drift tests.

(c) Memory effects:

Table 9 - Memory effects.

Serial | Test method Measurement of different mass concentrations of ethanol in succession.
Number
1) ) ®)
1. Applicability. Applicable to all Breath analysers.
2. Verification of compliance with the requirements for memory effects (sub-paragraph
Object of the test. (9) of paragraph 1) with large differences in mass concentration as well as with small
differences in massconcentration.
3. Condition of the Power is to be “on” for the duration of the test.
EUT.
(i) The tests comprise of,-
(a) an initial test series with 10 subsequent measurements with the test gas with the
lowerconcentration to determine the mean start value.
(b) then the EUT is subjected to a series of measurements with alternating
concentrations:
4, Test procedure in

(1) one measurement using the higher concentration,
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brief.

(11) followed immediately by one measurement using the lower gas concentration.
(ii) this alternating test sequence shall be repeated 10 times.

(iii) for large differences in mass concentration;

(a) test gas number 7 is used in the event the maximum concentration of the measuring
range ofthe EBA is 2 mg/L.
(b) Test gas number 8 shall be used when it is greater than 2 mg/L.

Measurement
conditions.

(i) Ethanol concentrations:

Case 1: Large differences:
(a) high gas concentration: 1.50 mg/L (test gas no. 7) or 1.90 mg/L (test gas no. 8)
(b) low gas concentration: 0.10 mg/L (test gas no. 2)

Case 2: Small differences:
(a) high gas concentration: 0.40 mg/L (test gas no. 4)
(b) low gas concentration: 0.25 mg/L (test gas no. 3)

(ii) Test gas conditions: within reference gas conditions as specified in Table 4 under
sub-clause (a) of clause (iii) of sub-paragraph (4) and Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph (4).

(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4) of paragraph 6.

EUT performance.

(i) Number of alternating test sequences: 10.
(i) Time schedule: consecutively at each test condition.

(iii) Parameters to be recorded: as specified in clause (iii) of sub-paragraph (5).

Acceptance criteria.

(i) Each individual measurement shall comply with the MPE as specified in clause (i)
of sub-paragraph (6) of paragraph 1.

(ii) The arithmetic mean of the initial test series results and the arithmetic mean of the
results forthe lower concentration of the alternating cycle shall be calculated. The
difference between these mean values shall fulfill the requirements for memory effects.

(d) Effect of water vapour (condensation):

Table 10 - Effect of water vapour (condensation).

Measurement of different mass concentrations of ethanol in succession under specific

Serial | Test method. L
temperature conditions.
Number

@ (2 (3)

1. Applicability. Applicable to all Breath analysers.

5 Object of the test. Verification of compliance with the requirements for memory effects - effect of water
vapour.

3. Condition of the Power is to be “on” for the duration of the test.

EUT.
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Test procedure in
brief.

(i) The tests comprise of measurements with two different wet test gases at the specified
lowambient temperature for the use-case type of Breath analysers.

(ii) Stabilising time at the low ambient temperature: at least 2 hours.

(iii) Test sequence:
(1) Ten measurements at 0.00 mg/L at the maximum rate permitted bythe EBA;
(2) Five measurements at 0.40 mg/L.

Measurement
conditions.

(i) Ethanol concentrations:
(a) 0.00 mg/L (test gas no. 1);
(b) 0.40 mg/L (test gas no. 4).

within reference gas conditions as specified in Table 4 under sub-clause (a) of clause (iii) of
sub-paragraph (4) and Table 6 under sub-clause (a) of clause (iii) of the said sub-
paragraph.
(iii) Ambient conditions:

Use—case

Temperature

Relative humidity

stationary

0°C

a) 85 %

transportable

-5°C

a) 85 %

portable -10°C Ja) 85 %

(iv) All other parameters within reference conditions as specified in clause (i) of sub-
paragraph (4).

(i) Number of measurements: for (1): 10 measurements;
for (2): 5 measurements.
(ii) Time schedule: (1) and (2) to be performed consecutively, both at the maximum rate
permitted by the EBA.
(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph (5).

EUT performance.

Acceptance
criteria.

Each individual measurement shall comply with the MPE as specified in clause (i) of sub-
paragraph (6) of paragraph 1.

(vi) Influence factors of the conditions of injection,—

(a) Variations of the test gas parameters,—

Table 11 - Variations of the test gas parameters.

Serial Test method. Variations of the test gas parameters.
Number
1) ) ©)
1 Applicability. (|) Appllcaple to 6-1|| Breath analysers. _
(ii) Test f) is applicable only to Breath analysers for which the
minimum exhalation time (tmin) <5s®
2. ) Verification of compliance with the analysis of end expiry breath
Object of the test. (sub-paragraph (3) of paragraph 3 of Part—1) and the requirements
for conditions of exhalation [clause (ii) of sub-paragraph (10) of
paragraph 1 and clause (vii) of sub-paragraph (1) of paragraph 2]
specified by the parameters: delivered volume; duration of the
injection; variation of the flowrate as a function of time; variation of
the alcohol concentration as a function of time.
3. Condition of the EUT. Power is to be “on” for the duration of the test.
) For each influence to be tested, two or more tests with different
4. Basic test procedure.

conditions are defined. For each test, at least five subsequent test
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sequences shall be performed.

Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

(ii) Test gas conditions: within reference gas conditions as specified
in Table 4 of sub-clause (a) of clause (iii) of sub-paragraph (4) and
Table 6 of sub-clause (b) of clause (iii) of the said sub-paragraph.

(iii) Ambient conditions: within reference conditions as specified in
clause (i) of sub-paragraph (4).

Influence

(@) Influenceof delivered
volume and duration of
injection.

(i) Test gas generator: type 1 or type 2.

(a) Variation of the flowrate as a function of time: no variation.
(b)Variation of the alcohol concentration as a function of time:
(1) no variation (type 1 test gas generator); or

(11) plateau duration equal to 3 s (type 2 test gas generator).

(i) First test:
(a) Delivered volume: 15L+01L

(b) Duration of the injection: 55+05s

(iii) Second test:
(a) Delivered volume: 45L+03L
(b) Duration of the injection: 155+ 05s.

(b) Influenceof flowrate
and of duration of
injection.

(i) Test gas generator: type 1 or type 2
(a) Variation of the flowrate as a function of time: no variation.

(ii) First test: Delivered volume: 15L+01L

(a)Duration of the injection: 10s+05s

(b)Variation of the alcohol concentration as a function of time:
(1) no variation (type 1 test gas generator); or

(1) plateau duration equal to 4.5 s (type 2 test gas generator).

(iii) Second test:

(a) Delivered volume: 30L+0.2L

(b) Duration of the injection: 155+05s

(c) Variation of the alcohol concentration as a function of time:
(1) no variation (type 1 test gas generator); or

(11) plateau duration equal to 6 s (type 2 test gas generator).

(iii) Third test:

(a) Delivered volume: 45L+03L

(b) Duration of the injection: 75s5+05s

(c) Variation of the alcohol concentration as a function of time:
(1) no variation (type 1 test gas generator); or

(1) plateau duration equal to 3.5 s (type 2 test gas generator).
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(c) Influenceof flowrate
during exhalation.

(i) Test gas generator: type 1 or type 2

(a) Variation of the alcohol concentration as a function of time:
(1) no variation (type 1 test gas generator); or

(11) the same plateau duration in both tests (type 2 test gas
generator).

(ii) First test:
(a) Delivered volume: 3.0 L+ 0.2 L

(b) Flowrate: 0.6 L/s £ 0.08 L/s
(c) Variation of flowrate as a function of time: no variation.

(iii) Second test:
(a) Delivered volume: 3.0 L+ 0.2 L
(b) Variation in the flowrate as a function of time:

(1) Initial flowrate: 0.6 L/s during 1.5 s

(1) between 1.5 s and 5 s the flowrate decreases to 0.2 L/s

(1) after 5 s, the flowrate remains equal to 0.2 L/s until the end of
the injection.

7. (d) Influenceof duration of
the plateau during
injection.

(i) Test gas generator: type 2
(a) Variation of the flowrate as a function of time: no variation.

(i) First test:
(a) Delivered volume: 3.0L£0.2 L
(b) Duration of the injection:5s £ 0.5 s

(c) Duration of the plateau: 3 s

(iii) Second test:

(a) Delivered volume: 3.0L+0.2 L

(b) Duration of the injection: 5s+0.5s
(c) Duration of the plateau: 1.5 s

(e) Influenceof an
interruption in the breath
flow.

(i) Test gas generator: type 1 or type 2

(a) Variation of the alcohol concentration as a function of time:
() no variation (type 1 test gas generator); or

(11) plateau duration equal to 3 s (type 2 test gas generator).

(ii) First test: Abruption at the beginning of the exhalation

(a) Delivered volume: 2.0 L£0.2 L

(b) Duration of the injection:5s+0.5s

(c) Flowrate: 0.4 L/s + 0.08 L/s

(d) Variation of the flowrate as a function of time: no variation.
(e) The injection shall be stopped 1 s + 0.5 s after the start of the
injection.

(iii) Second test: verification of the minimum exhaled volume

(a) Flowrate: 0.2 L/s + 0.02 L/s

(b) Duration of the injection: 155+ 0.5 s

(c) Variation of the flowrate as a function of time: no variation.
(d)The injection shall be stopped at 6 s + 1 s after the start (delivered
volume <1.2 L).
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(iv) Third test: Verification of the detection of the end of exhalation
(a) Flowrate: 0.15 L/s £ 0.02 L/s

(b) The injection of a gas shall be supplied at a flowrate of 0.15 L/s
for 6 s £ 1 s,and then decreased fast (within 1 s to 2 s) to a flowrate
of 0.03 L/s to determine the “end of exhalation” of the EUT.

(v) Fourth test: Short flow interruption.

(a) Flowrate: 0.4 L/s + 0.08 L/s

(b) The injection shall be interrupted after 1 to 2 s for a short period
(for example 0.5 s),and then continued.

(f) Operationat the
minimum exhaled volume
and minimum exhalation
time (t,, )®.

min

(i) Test gas generator: type 1 or type 2

(a) Variation of the flowrate as a function of time: no variation

(b) Variation of the alcohol concentration as a function of time: no
variation

(c) Flowrate: 0.4 L/s £ 0.08 L/s
¢Delivered volume: 1.2 Lto 1.3 L

(i) First test:
(a) Duration of the injection: (t,;,—0.5s) +0.4s

(i) Second test: Duration of the injection: t,; ®

8. EUT performance.

(i) Number of test sequences per test condition: at least 5.

(ii) Time schedule: consecutively at each test condition.

(iii) Parameters at least to be recorded: as defined in clause (iii) of
sub-paragraph (5).

Acceptance criteria.

(i) All functions shall operate as designed.

(a) For test conditions (a) to (d):
(1) Each measurement result shall comply with the MPE specified in
clause (i) of sub-paragraph (6) of paragraph 1.

(b) For test condition (e)
(1) The EBA shall not provide a measurement result. No significant
fault shall occur.

(c) For test condition (f):
(I) First test: The EBA shall not accept a measurement with a
duration of injection shorterthan tmin.

(1) Second test: Each measurement result shall comply with the
MPE specified in clause (i) of sub-paragraph (6) of paragraph 1.

@ tmin shall be 3 s as specified in clause(ii) of sub-paragraph (10) of paragraph 1 or a value between 3 s and 5 s

according to themanufacturer.

@ It has to be ensured that the delivered volume shall be > 1.2 L, taking into account the uncertainties of measuring flowrate

and duration of injection.

(b) Alcohol in the upper respiratory tract:

(1) Depending on which solution is prescribed for the detection of alcohol in the upper respiratory tracts, a suitable test

procedure has to be performed.
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(1) Examples for possible methods of detection and the corresponding test procedures shall be found in Annexure B. The
choice of detection method is the responsibility of the manufacturer who shall fit the detection method to the technical
details of the EBA to be tested.

(111) Different method of detection and a different test procedure may be used provided that validity shall be demonstrated
and the test procedure documented in detail. All test procedures shall follow the basic requirements for test performance as
givenin Table 12.

(V) The test procedure applied by the testing laboratory shall be reported in detail in the Evaluation Report.

Table 12 - Basics of a test procedure for alcohol in the upper respiratory tract.

Serial | Test method Measurements to detect ethanol in the upper respiratory tract
Number
1) ) ®)
1. Applicability. Applicable to all Breath analysers.
5 Object of the test. Verification of compliance with the provisions under ambient reference conditions.
3. Condition of the Power is to be “on” for the duration of the test.
EUT.
4, Test procedure in | Depending on the test procedure chosen.
brief.
> Meas.u.rement As provided in Annexure B.
conditions
6. (i) Number of measurements per test scheme: depending on the test procedure.
EUT performance.
§i)Time schedule: depending on the test procedure.
(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph (5).
7 Acceptance (|) The EUT shall de_tect the presence of alcohol in the upper res_plratory tract. _
criteria (ii) It shall not deliver any measurement result and shall display an appropriate error
message.

(vii) Tests for operating conditions and physical influence factors:

(a) Temperature test (dry heat and cold):

Table 13 - Temperature test (dry heat and cold).

Serial | Test method Gradual exposure to high and low temperatures not allowing condensation to occur
Number

1) ) ®)

1. Applicability. Applicable to all Breath analysers.

5 Object of the test. Verlflcatlor_l _of compl_lance of provisions of clause _(|_) of sub-paragraph (6) of paragraph 1
under conditions of high and low temperature specified at serial number (a) of Table 2
under sub-paragraph (10) of paragraph 1.

3. Condition of the Power is to be “on” for the duration of the test.

EUT.

4. (i) The test comprises gradual exposure of the EUT to high and low temperatures not
allowingcondensation to occur.
(a) Climatic condition:  “free air” (= sufficient air circulation to maintain the
temperature at a stable level).
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Test procedure in
brief.

(b) Change of temperature: <1°C/min during heating up and cooling down.

(c) Stabilising time at each temperature: at least 2 hours.

(d) Time of exposure: at least 2 hours after the EUT has reached temperature stability.
(i) Test sequence:

(1) Reference temperature of T, @

(I1) Specified high temperature T,.-high

(11) Specified low temperature T,.,-low

(1V) Reference temperature Tg™

5. Temperature | relative humidity
stationary EBA 0°C =50%
Low (Tampiow) | transportable EBA -5°C =50%
portable EBA -10°C =350%
Test levels. stationary EBA 40 °C =30 %
High (Tambmhigh) | transportable EBA 45 °C =30%
portable EBA 45°C =30%
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
(i) Test gas conditions:
Measurement (a) delivered volume: 15L+01L
conditions. (b) duration of injection: 55+ 0.5 s
(c) all other parameters as specified in Table 4 of sub-clause (a) of clause (iii) of sub-
paragraph (4) and Table 6 of sub-clause (b) of clause (iii) of the said sub-paragraph.
(d) Ambient conditions: temperature and humidity at the respective test level, all other
parameters within reference conditions as specified in clause (i) of sub-paragraph (4).
7. (i) Number of measurements per temperature: 5.
EUT performance. | (ii) Time schedule: after stabilisation, towards the end of exposure time at each
temperature
(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph (5).
8. Acceptance criteria, (i) All functions shall operate as designed.

(ii) All errors shall be within the MPE specified in clause (i) of sub-paragraph (6) of
paragraph 1.

| ) Default reference temperature: T, = 20 °C.

(b) Damp heat, steady state (non-condensing):

Table 14 - Damp heat, steady-state (non-condensing).

Serial | Test method. Exposure to damp heat in steady-state.
Number
1) (2 (3)
L Applicable to all Breath analysers, except those stationary Breath analysers which

1. Applicability. . . .
are expected to be used only in a climate-controlled environment.

2. Verification of compliance with the provisions for MPE in clause (i) of sub-paragraph

Object of the test. (6) of paragraph 1 under conditions of high humidity and constant temperature,

specified in clause a “High”and serial number (b) of Table 2 under sub-paragraph
(10) of paragraph 1.

3. Condition of the EUT. Power is to be “on” for the duration of the test.
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4, (i) The test comprises exposure of the EUT to the specified high level temperature
and thespecified constant relative humidity for 48h (2 x 24 h).
(i) The EUT shall be handled such that condensation of water on the EUT does not
occur.
Test procedure inbrief. (iili) Test sequence:
(a) Specified temperature and relative humidity
(b) Reference conditions
Stationary Breath | Transportable| Portable Breath analysers
analysers Breath
analysers
Ambient 40 °C 45 °C 45 °C
temperature
Relative humidity | 85 %
. 2 periods of 24 hours after the EUT has reached temperature
Duration .
stability.
5. (i) Ethanol concentration:0.40 mg/L (test gas no. 4).
Measurement conditions.
(if) Test gas conditions: within reference gas conditions as specified in Table 4
under sub-clause (2) of clause (iii) of sub-paragraph (4) and Table 6 under sub-
clause (b) of clause (iii) of the said sub-paragraph.
(iif) Ambient conditions: temperature and humidity at the respective test level, all
other parameters within reference conditions as specified in sub-clause (a) of clause
(iii) of sub-paragraph (4).
6. (i) Number of measurements and time schedule:
(a) during exposure: 5 measurements every 24 hours at test conditions
EUT performance. (b) after exposure: after a recovery period of one hour, 5 measurements at reference
conditions.
(ii) Parameters to be recorded: as specified in clause (iii) of sub-paragraph (5).
7. (i) All functions shall operate as designed.

Acceptance criteria.

(ii) The error of the EUT is determined for each set of measurements.

(iii) All errors shall be within the MPE specified in clause (i) of sub-paragraph (6)
of paragraph 1.

(c) Static atmospheric pressure:

Table 15 — Static atmospheric pressure.

Serial | Test method. Exposure to low and high atmospheric pressure.
Number
1) ) ®)
1. Applicability. Applicable to all Breath analysers.
2. Verification of compliance with the provisions for MPE in clause (i) of sub-
Object of the test. paragraph (6) of paragraph 1 under conditions of static atmospheric pressure

changes to upper and lower limit specified in serial number (c) of Table 2 under
sub-paragraph (10) of paragraph 1.




[T 1—=ve 3(i)]

WL T LS9 STETETI 185

3. Condition of the EUT. Power is to be “on” for the duration of the test.
4, (i) The test comprises exposure of the EUT to the specified upper and lower
atmosphericpressures limits.
Test procedure in brief. (ii) Exposure is to be established for at least 10 minutes at each pressure.
fii)Test sequence:
(a) Specified lower pressure limit;
(b) Specified upper pressure limit;
(c) Reference conditions.
Atmospheric pressure
Lower limit (860 £ 10) hPa
Test level. .
Upper limit (1060 + 10) hPa
Uncertainty of the pressure sensor 1.50 hPa
5. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
within reference gas conditions as specified in  Table 4 under sub-clause (a) of
clause (iii) of sub—paragraph (4) and Table 6 under sub-clause (a) of clause (iii)
of the said sub-paragraph (4).
(iii) Ambient conditions: ambient pressure at respective test level, all other
parameters within reference conditions as specified in clause (i) of sub-paragraph
(4) of paragraph 6.
6. (i) Number of measurements at each pressure level: 5.
EUT performance.
(i) Time schedule: after stabilisation at the respective pressure.
(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph
(5) of paragraph 6.
7 Acceptance criteria, (i) All functions shall operate as designed.

(ii) All errors shall be within the MPE specified in clause (i) of sub-paragraph (6)
of paragraph 1.

(d) Random vibration:

Table 16 - Random vibration.

Serial | Test method Exposure to random vibration.
Number
1) 2 ®)
1. Applicability. Applicable to portable and transportable Breath analysers.
5 Obiect of the test Verification of compliance with the provisions for MPE in clause (i) of sub-
' Ject ot the test. paragraph (6) of paragraph 1 under conditions of random vibration specified at
serial number (d) of Table 2 under sub-paragraph (10) of paragraph 1.
. (i) Power is to be “off” for the duration of the exposure.
3 Condition of the EUT. (if) The EUT shall be switched on immediately after the exposure.
4. (i) The test comprises exposure of the EUT to the vibration for at least 2

minutes per axis. The EUT shall subsequently be tested in three mutually
perpendicular axes mounted on a rigid fixture by its normal mounting means.
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Test procedure inbrief.

(if) The EUT shall normally be mounted in such a way that the gravity vector

points in the samedirection as it would in normal use.

(iii) If the measurement principle is such that the effect of the direction of the

gravity vector shall beconsidered negligible, the EUT shall be mounted in any
position.

(iv) Test sequence:

(a) Measurements before application of the influence (at reference conditions)
(b) The influence quantity shall be applied

(c) Measurements after application of the influence (at reference conditions).

Test level.

Test level

Total frequency range 10— 150 Hz

Total RMS level (mean
value of acceleration)

7m-s 2

3

ASD level 10-20 Hz 1m?s—

ASD level 20-150 Hz -3 dB/octave

For each of the orthogonal directions the
vibration exposure time shall be 2 minutes.

Duration per axis

Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

within reference gas conditions as specified in Table 4 of sub-clause (a) of
clause (iii) of sub-paragraph (4) and Table 6 of sub-clause (b) of clause (iii)
of the said sub-paragraph (4).

(iii) Ambient conditions: ambient pressure at respective test level, all other
parameters within reference conditions as defined in clause (i) of sub-
paragraph (4) of paragraph 6.

EUT performance.

(i) Number of measurements (before and after application): 5.

ule: before and after application of the influence quantity, the EUT shall be
switched on and the measurements shall be performed consecutively after
stabilisation.

(iii) Parameters at least to be recorded: as defined in clause (iii) of sub-
paragraph (5) of paragraph 6.

Acceptance criteria.

(i) All functions shall operate as designed.

(ii) The error of the EBA is determined at the reference conditions before and
after the influence isapplied.

(iii) All errors shall be within the MPE specified in clause (i) of sub-

paragraph (6) of paragraph 1.

(e) DC mains voltage variations:

Table 17 - DC mains voltage variations.

Serial | Test method Applying low and high level DC mains power voltage.
Number
1) ) ®)
1. Applicable to those Breath analysers which are designed to be temporarily
Applicability. or permanently connected to a DC mains power network while in operation.
Not applicable to equipment powered by a roadvehicle battery.
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2.

Object of the test.

Verification of compliance with the provisions for maximum permissible
error in clause (i) of sub-paragraph (10) of paragraph 1 under conditions
of DC mains power voltage changes between the upper and lower limits
specified at serial number (e) of Table 2 under sub-paragraph (10) of
paragraph 1.

Condition of the EUT.

Power is to be “on” for the duration of the test.

Test procedure inbrief.

(i) The test comprises exposure of the EUT to the specified power supply
condition for a period of time sufficient for achieving stability at the given
voltage level and subsequently performingthe required measurements.

(ii) Test sequence:

(a) Reference voltage level
(b) Upper voltage level

(c) Lower voltage level

(d) Reference voltage level

Test level.

As specified by the manufacturer, but not
less than
(Unom -15 %) <u < (U

nom —

Applied DC operating range

+ 10 %).

nom

Nominal DC voltage specified

Reference voltage level
by the manufacturer.

DC level at which the EUT has been
designed to automatically detect high—Ilevel
conditions.

Upper voltage limit

DC level at which the EUT has been
designed to automatically detect low—Ievel
conditions.

Lower voltage limit

Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas number 4).

(ii) Test gas conditions: within reference gas conditions as specified in
Table 4 of sub-clause (a) of clause (iii) of sub-paragraph (4) and Table 6
of sub-clause (b) of clause (iii) of the said sub-paragraph (4).

(iii) Ambient conditions: within reference conditions as specified in clause
(i) of sub-paragraph (4) of paragraph 6.

EUT performance.

(i) Number of measurements at each voltage level: 5.

(i) Time schedule: after stabilisation at the given voltage level.

fii)Parameters at least to be recorded:

(a) as specified in clause (iii) of sub-paragraph (5) of paragraph 6, and

(b) reference voltage at beginning and end, high voltage and low voltage.

Acceptance criteria.

(i) All functions shall operate as designed.

(ii) The errors of the EUT shall be determined for the reference voltage, the
upper voltage and thelower voltage.

(iii) All errors shall be within the maximum permissible error specified in
clause (i) of sub-paragraph (6) of paragraph 1.

(f) AC mains voltage variations:
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Table 18 - AC mains voltage variations.

Serial | Test method Applying low and high level AC mains power voltage (on a single phase).
Number
1) (2) (3)
1. (i) Applicable to Breath analysers that are designed to be temporarily or
Applicability. permanently connected to anAC mains power network while in operation.

(i) Not applicable to transportable Breath analysers which are powered by
a road vehicle battery unless an external DC to AC conversion device is
required while in operation.

2. Verification of compliance with the provisions for maximum permissible
Object of the test. error in clause (i) of sub-paragraph (6) of paragraph 1 under conditions of
AC mains network voltage changes between the upper and lower limits
specified at serial number (f) of Table 2 of sub-paragraph (10) of
paragraph 1.

3. Condition of the EUT. Power is to be “on” for the duration of the test.

4, (i) The test comprises exposure of the EUT to the lower and upper limit
power supply conditions for a period of time sufficient for achieving
stability at the given voltage level and subsequently performing the
required measurements.

Test procedure inbrief.
(ii) Test sequence:

(a) Reference voltage level,
(b) Upper voltage level;

(c) Lower voltage level;

(d) Reference voltage level.

(iii) In the case of three—phase power supply, the voltage variation shall
apply for each phase successively.

3. Unom Nominal AC voltage specified by the
manufacturer
. - Unom1 CONCerns the highest value
It a range is specified by the U,omz €ONcerns the lowest value
manufacturer
Test levels. If only one nominal mains voltage _ _
value (Unom) is specified by the| €M Ynom = Unomz = Unom
manufacturer
Reference voltage level (YUnomi + Unoma) /2
Upper level Upom1 + 10 %
Lower level Unomz — 15 %
6.

. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.

(ii) Test gas conditions: within reference gas conditions as defined in Table 4
under sub-clause (a) of clause (iii) of sub-paragraph (4) and Table 6 under
sub-clause (b) of clause (iii) of the said sub-paragraph (4).

(iii) Ambient conditions: within reference conditions as specified in clause (i)
of sub-paragraph (4).
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£ (i) Number of measurements per voltage level: 5.

EUT performance. Time schedule: after stabilisation at the given voltage level.

(i) Parameters to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5) of paragraph 6 and

(b) reference voltage at beginning and end, high voltage and low voltage.

8. o (i) All functions shall operate as designed.
Acceptance criteria.

(ii) The errors of the EUT shall be determined for the reference voltage, the
upper voltage and thelower voltage.

(iii) All errors shall be within the maximum permissible error specified in
clause (i) of sub-paragraph (6) of paragraph 1.

(9) AC mains frequency variations:

Table 19 - AC mains frequency variations.

Serial | Test method. Variation in AC mains power frequency.
Number
1 ) 3

Only applicable to those Breath analysers which are designed to be
temporarily or permanently connected to an AC power network while in
operation.

1. Applicability.

2. Verification of compliance with the provisions for MPE in Clause (i) of
Object of the test. sub-paragraph (6) of paragraph 1 under conditions of AC mains network
power frequency changes between upper and lower limit specified at serial
number (g) of Table 2 of sub-paragraph (10) of paragraph 1.

3. Condition of the EUT. Power is to be “on” for the duration of the test.

4, (i) The test comprises exposure of the EUT to a variation in AC mains
power frequency for a period of time sufficient for achieving stability at
the given frequency level and for performing the required measurements.
Test procedure inbrief.
(i) Test sequence:

(a) Reference frequency;
(b) Upper frequency;

(c) Lower frequency;

(d) Reference frequency.

5. Nominal mains frequency value as specified
fnom
by the manufacturer.
from CONCErns the highest and

If a range is specified by
the manufacturer

If only one nominal mains
frequency value (fnom)is
specified by the
manufacturer

fnomz CONCerns the lowest value.

Test levels. f f

noml ~ 'nom2 ~ fnom

Reference frequency (froms + fromy) /2
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Upper level froms T2 %
Lower level fromz -2 %
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
(if) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and Table
6 of sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as defined in clause
(i) of sub-paragraph (4).
7. (i) umber of measurements per frequency level: 5.
EUT performance. (if) Time schedule: after stabilisation at the given frequency level.
(iii) Parameters at least to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5) of paragraph, and
(b) reference frequency at beginning and end, high frequency and low
frequency.
8. (i) All functions shall operate as designed.

Acceptance criteria.

(ii) The errors of the EUT shall be determined for the reference frequency,
the upper frequency andthe lower frequency.

(iii) All errors shall be within the MPE specified in clause (i) of sub-
paragraph (6) of paragraph 1.

(h) Low voltage of internal battery:

Table 20 - Low voltage of internal battery (not connected to the mains power).

Serial | Test method. Applying minimum supply voltage.
Number
1) ) ®)
1. Applicability. Applicable to all Breath analysers supplied by an internal battery while in
operation.
5 Object of the test. Verification of compliance with the provmons for MPE in Claus<_a .(|) of
sub-paragraph (6) of paragraph 1 during low battery voltage specified at
serial number (h) of Table 2 of sub-paragraph (10) of paragraph 1.
3. (i) The maximum internal impedance of the battery and the minimum

Precondition.

battery supply voltage level (Up;,) are to be specified by the manufacturer
of the instrument.

(ii) If an alternative power supply source is applied instead of the internal
battery, the internal impedance of the specified type of battery shall also
be simulated. The alternative power supply shall be capable of delivering
sufficient power at the required supply voltage.

(iii) The electrical power is supplied to the equipment under test and
switched on for a time period of at least the warm-up time specified by the
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manufacturer.

4, Condition of the EUT. Power is to be “on” for the duration of the test.

5. (i) The test comprises exposure of the equipment under test to the specific
low battery level condition during a period of time sufficient for achieving
stability at the given voltage level and for performing the required

Test procedure inbrief. measurements.
(ii) Test sequence:
(a) Reference voltage level;
(b) Lower voltage level;
(c) 0.9 x lower voltage level,
(d) Reference voltage level.

6. Test level. Upmin The. lowest voltage at WhIC'h the

Lower limit of the voltage equipment under test functions
properly according to the specifications
(mein)-
7. Measurement conditions. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
within reference gas conditions as defined in Table 4 of sub-clause (a) of
clause (iii) of sub-paragraph (4) and Table 6 of sub-clause (b) of clause (iii)
of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as defined in clause (i)
of sub-paragraph (4) of paragraph 6.
8. EUT performance. (i) Number of measurements at each voltage level: 5.
(if) Time schedule: after stabilisation at the given voltage level.
(iii) Parameters to be recorded: as specified in clause (iii) of sub-paragraph
®).
9. (i) All functions shall operate as designed.

Acceptance criteria.

(ii) At 0.9 x Ubmin: the equipment under test shall either:

(a) cease to function (turn itself off);

(b) not allow any measurements and give an appropriate error message; or
(c) shall measure correctly.

(iii) In case c the voltage shall be reduced until case a or b does occur.

(iv) The errors of the equipment under test shall be determined for the lower
voltage level(s) and the referencevoltage level.

(v) All errors shall be within the maximum permissible error specified in
clause (i) of sub-paragraph (6) of paragraph 1.

(i) Power supply duration test:

Table 21 - Power supply duration test.

Serial
Number

Test method.

Consecutive measurements of mass concentrations of ethanol under
specific temperature conditions.
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1) (2) (3)

1. Applicability. Applicable to portable Breath analysers powered by internal batteries.

. Verification of compliance with the requirements for power supply
2. Object of the test. duration (battery)

w

Condition of the EUT. Power is to be “on” for the duration of the test.

4, (i) The tests comprise of repeated measurements at different ambient
conditions starting with a fullycharged internal battery.

(if) Test sequence:

(a) Complete charging of rechargeable batteries, or replacement of non-
rechargeablebatteries to a new set.

(b) 50 individual measurements at reference ambient conditions with a
test gasconcentration of 0.40 mg/L.

(c) Exposure to —10 °C, with a stabilising time of at least 2 hours.

(d) 20 individual measurements at an ambient temperature of —10 °C,
with a test gas concentration of 0.40 mg/L.

Test procedure in brief.

5. (i) Ethanol concentrations: 0.40 mg/L (test gas no. 4).

Measurement conditions. (if) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and
Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph.

(iif) Ambient conditions: for (ii): reference conditions as specified in
clause (i) of sub-paragraph (4).

for (iii): ambient temperature: —10 °C, all other parameters within
reference conditions as specified in clause (i) of sub-paragraph(4).

6. (i) Number of measurements:
EUT performance.
(a) for test sequence no. (ii): 50
(b) for test sequence no. (iv):20

(ii) Time schedule: consecutively
(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-
paragraph (5).

7. (i) Each individual measurement shall comply with the maximum
Acceptance criteria. permissible error as specified under clause (i) of sub-paragraph (6) of
paragraph 1.

(ii) The EBA shall be capable of performing all the tests on one set of
batteries or a single charge of batteries.

(i) Voltage variations of a road vehicle battery:

Table 22- Voltage variations of a road vehicle battery.

Serial | Test method. Variation in supply voltage
Number

1) (2) (3)

Applicable to all transportable or portable Breath analysers supplied by the
on-board battery of a vehicle which shall at the same time be charged by
use of a combustion engine driven generator.

1. Applicability.

Verification of compliance with the provisions for maximum permissible

2. Object of the test.
Jectorine tes error in clause (i) of sub-paragraph (6) of paragraph 1 under conditions of
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high (while charging) and low battery voltage specified at serial number (i)
of Table 2 under clause (i) of sub-paragraph (10) of paragraph 1.

3. Condition of the EUT. Power is to be “on” for the duration of the test.
4. (i) The test comprises exposure of the EUT to the specified maximum and
minimum power supplyvoltage conditions for a period of time sufficient
Test procedure inbrief. for achieving stability at the given voltage level and performing the
required measurements at these conditions.
(if) Test sequence:
(a) Upper voltage level;
(b) Lower voltage level;
(c) Reference voltage level.
5 Nominal U, =12V U, =24V
battery
Test level. voltage
Lower limit|  Upper limit Lower limit | Upper limit
9V 16V 16V 32V
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
(if) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and Table
6 under sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause
(i) of sub-paragraph (4)
7. (i) Number of measurements per voltage level: 5.
EUT performance.
(if) Time schedule: after stabilisation at the given voltage level.
(iii) Parameters to be recorded: as specified in clause (iii) of sub-paragraph
(5).
8. (i) All functions shall operate as designed.

Acceptance criteria.

(ii) The errors of the EUT shall be determined for the upper voltage level,
for the lower voltagelevel and for the reference voltage level.

(iii) All errors shall be within the MPE specified in clause (i) of sub-
paragraph (6) of paragraph 1.

(k) Hydrocarbons in the environment:

Table 23 - Hydrocarbons in the environment.

Serial | Test method. Exposure to an environment containing hydrocarbons.
Number

1) @) ®3)

1. Applicability. Applicable to all Breath analysers.

2. Verification of compliance with the provisions for MPE in clause (i) of

Object of the test. sub-paragraph (6) of paragraph 1 under conditions of exposure to the level

of hydrocarbons in the environment specified at serial number (j) of Table
2 under sub-paragraph (10) of paragraph 1.

3. Condition of the EUT. Power is to be “on” for the duration of the test.

4, (i) The test comprises exposure of the EUT to a simulated environment
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Test procedure inbrief.

containing a specificfraction of hydrocarbons.
Test sequence:

(a) Measurements at influence conditions;

(b) Measurements at reference conditions.

Volume fraction of hydrocarbons

5. Test level. ) 5ppm = 1 ppm
(as methane equivalent)
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
within reference gas conditions as specified in Table 4 under sub-clause (a)
under clause (iii) of sub-paragraph (4) and Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause
(i) of sub-paragraph (4).
7. (i) Number of measurements per condition: 5.
EUT performance. (ii) Time schedule: consecutively at each test condition after stabilisation at
the given condition.
(iii) Parameters to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5); and
(b) type and volume fraction of applied hydrocarbons.
8. (i) All functions shall operate as designed.

Acceptance criteria.

(i) The errors of the EUT shall be determined for the influence condition
and for the reference condition. All errors shall be within the MPE specified

in clause (i) of sub-paragraph (6) of paragraph 1.

() Raised fraction of CO, in the test gas:

Table 24 - Raised fraction of CO, in the test gas.

Serial | Test method. Measurements with raised CO,-content in the test gas
Number

1) ) ®3)

1. Applicability. Applicable to all Breath analysers.

5 Object of the test. Verification of compliance with the provm_ohs for MI_DE in clagse (i) of
sub-paragraph (6) of paragraph 1 under conditions of raised CO, in the test
gas as specified at serial number (k) of Table 2 under sub-paragraph (10) of
paragraph 1.

3. Condition of the EUT. Power is to be “on” for the duration of the test.

4. Test procedure in brief. (i) The test comprises of 5 measurements with a test gas with raised CO2—
content and 5 measurements with a standard test gas, both of the same
ethanol concentration.
(if) Test sequence:
(a) Measurements with test gas with raised CO,-content;
(b) Measurements with standard test gas.

5. (i) Ethanol concentrations:

Measurement conditions.

0.40 mg/L (test gas no. 4) with 80 mmol/mol CO,

0.40 mg/L (test gas no. 4) with 50 mmol/mol CO, (standard test gas).
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(if) Test gas conditions: CO,—concentration as specified above, all other
parameters within reference gas conditions as specified in Table 4 under
sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-
clause (b) of clause (iii) of the said sub-paragraph.

(iif) Ambient conditions: within reference conditions as defined in clause
(i) of sub-paragraph (4).

6. (i) Number of measurements per test gas: 5.
Equipment under test

performance. (ii) Time schedule: consecutively with each test gas.

(iii) Parameters at least to be recorded: as specified in clause (iii) of sub-
paragraph (5).

7. (i) All functions shall operate as designed.

Acceptance criteria.

(ii) The errors of the EUT shall be determined for the influence condition
and the reference condition. All errors shall be within the MPE specified in
clause (i) of sub-paragraph (6) of paragraph 1.

(viii) Disturbances tests:

(A) Conducted (common mode) currents generated by radio frequency electromagnetic (RF EM) fields: (a) This test in
metrological test mode requires a substantial amount of test time and to keep the test time within a reasonable time frame,
one of the following test schemes (A) or (B) shall be applied.

(b) The procedure provided by the manufacturer shall be approved and the manufacturer shall provide the documentation to
justify its procedure. The method applied by the testing laboratory to cover the frequency range shall be reported in detail in
the Evaluation Report.

(i) Test scheme (A): (a) Apart from the metrological test mode, the manufacturer shall implement a special test mode to
reduce the test time, which mode shall cover all possible influences caused by disturbances.

(b) All output signals of the sensors shall be monitored after determining what the influence on the measurement result
will be. All these signals shall have their own maximum permissible error (to be determined accordingly) and the
manufacturer shall provide all the necessary information.

(c) Alternatively, the algorithm used in normal operation to calculate the measurement result shall be used for combining
the signals of the sensors to indicate a measurement result in units of alcohol mass concentration.

(d) For this special test mode, the testing procedure applied by the testing laboratory shall be discussed with the
manufacturer, who shall provide the means (monitoring system) and determine which sensors are giving correct
measurements (with the maximum permissible error).

(e) If a deviation is detected on any output signal at one frequency, 5 measurements (of ethanol concentration) in
metrological test mode shall be performed at this frequency.

(f) If no deviation is detected, at least 5 measurements (of ethanol concentration) in metrological test mode shall be
conducted during the frequency range (see test level) with the maximum test frequency permitted by the EBA.

(i) Test scheme (B): (a) The instrument performs measurements in metrological test mode consecutively until stopped
while it is exposed to the disturbance. Measuring ambient air for zero—setting is considered as part of the measurements
and the time between each measurement shall be taken into account during the disturbance test.

Table 25 - Conducted (common mode) currents generated by radio frequency electromagnetic (RF EM) fields.

Serial | Test method Injection of radio frequency currents representing exposure to radio
Number frequency electromagnetic fields.
1) Y ®)

Applicable to all those Breath analysers that are or shall be equipped with

1. Applicability.
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external electrical wiring (mains power, signal, data and control lines).

Object of the test.

Verification of compliance with the provisions for disturbances in sub-
paragraph (11) of paragraph 1 while exposed to electromagnetic fields
specified at serial number (a) of Table 3 under the said sub-paragraph.

@

Condition of the EUT.

Power is to be “on” for the duration of the test.

Test procedure inbrief.

(i) An RF EM current, simulating the influence of EM fields shall be
coupled or injected into the power ports and input or output (I/O) ports of
the equipment under test using coupling or decoupling devices as specified
in the international standard IEC 61000-4-6 [26].

(i) The characteristics of the test equipment consisting of an RF generator,
(de-) coupling devices, attenuators, etc. shall be verified before connecting
the equipment under test.

(iii) If the equipment under test comprises several devices, the tests shall
be performed at each extremity of the cable if both of the elements are part
of the equipment under test.

(iv) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.

Test level.

Frequency range RF amplitude | AM, sine wave
modulation

0.15 MHz — 80 MHz 10V (e.m.f.) 80 % 1 kHz

Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

(ii) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) under clause (iii) of sub-paragraph (4) and
in Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph

(4).

(iii) Ambient conditions: within reference conditions as specified in
clause (i) of sub-paragraph (4).

EUT performance.

(i) Number of measurements at reference conditions (before disturbance):
5.

(ii) Number of measurements (during disturbance): Depending on the
actual test setup.

(iii) Parameters at least to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5) ; and
(b) applied RF [electromotive force (e.m.f)] voltage level.

Acceptance criteria.

(i) Test scheme A:

(a) All output signals shall be within their own MPE.

(b) For the measurement of ethanol concentration, the Test scheme B
acceptance criteria shall be applied.

(if) Test scheme B:
(@) The errors and faults of the EUT shall be determined as prescribed in
clause (iv) of sub-paragraph (5).

(b) Either significant faults do not occur or checking facilities detect and
act on potential significant faults, thereby preventing such faults from
occurring.

(iii) It is acceptable that during the disturbance test the EUT does not
provide a measurement result.
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(B) Radiated RF electromagnetic fields:

(a) This test in metrological test mode requires a substantial amount of test time and to keep the test time within a
reasonable limit, one of the following test schemes (A) or (B) shall be applied.

(b) The procedure provided by the manufacturer shall be approved and the manufacturer shall provide the documentation to
justify its procedure. The method applied by the testing laboratory to cover the frequency range shall be reported in detail in
the Evaluation Report.

(i) Test scheme (A):

(a) Apart from the metrological test mode, the manufacturer shall implement a special test mode to reduce the testtime and
this shall cover all the possible influences caused by disturbances.

(b) All output signals of the sensors shall be monitored after determining what the influence on the measurement result
will be. All these signals shall have their own MPE (to be determined accordingly) and the manufacturer shall provide all
the necessary information.

(c) Alternatively, the algorithm used in normal operation to calculate the measurement result shall be used for combining
the signals of the sensors to indicate a measurement result in units of alcohol mass concentration.

(d) For this special test mode, the testing procedure applied by the testing laboratory shall be discussed with the
manufacturer, who shall provide the means (monitoring system) and determine which sensors are giving correct
measurements (with the MPE).

(d) If a deviation is detected on any output signals at one frequency, 5 measurements (of ethanol concentration) in
metrological test mode shall be performed at this frequency.

(e) If no deviation is detected, at least 5 measurements (of ethanol concentration) in metrological test mode shall be
conducted during the frequency range (see test level) at the maximum test frequency permitted by the EBA.
(ii) Test scheme (B):

() The instrument performs the measurements in metrological test mode consecutively until stopped while it is exposed to
the disturbance. Measuring ambient air for zero-setting is considered as part of the measurements and the time between
each measurement has to be taken into account during the disturbance test.

Table 26 - Radiated RF electromagnetic fields.

Serial | Test method. Exposure to radiated radio frequency electromagnetic fields.
Number
1) (2 ®3)
1. Applicability. Applicable to all Breath analysers.

Verification of compliance with the provisions for disturbances in sub-
paragraph (11) of paragraph 1 under conditions of exposure to
electromagnetic fields specified at serial number (a) of Table 3 under the
said sub-paragraph.

2. Object of the test.

Power is to be “on” for the duration of the test. The electrical power
supplied to the EUT shall not be switched off except for a reset when a
significant fault has been indicated.

3. Condition of the EUT.

4, (i) The EUT is exposed to electromagnetic fields with the required field
strength and the field uniformity as specified in the international standard
IEC 61000-4-3 [23] and IEC 61000-4-20 [29]. The level of field strength
specified refers to thefield generated by the un modulated carrier wave.

(if) The EUT shall be exposed to the modulated wave field. The frequency
Test procedure inbrief. sweep shall be made only pausing to adjust the RF signal level or to switch
RF—generators, amplifiers and antennas if necessary. Where the frequency
range is swept incrementally, the step size shall not exceed 1 % of the
preceding frequency value.

(iii) The dwell time of the amplitude modulated carrier at each frequency
shall not be less than the time necessary for the EUT to respond, but shall in
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no case be less than 0.5 s.
(iv) Adequate EM fields shall be generated in facilities of different type and
setup, the use of which is limited by the dimensions of the EUT and the
frequency range of the facility.
(v) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.
5. Frequency range. RF amplitude. AM, sine wave modulation.
Test level. 26 MHz - 80® MHz 10 V/m 80 % 1 kHz
80 MHz — 6 000 MHz 10 V/Im 80 % 1 kHz
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
(if) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in
Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause
(i) of sub-paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance. (ii) Number of measurements (during disturbance): Depending on the actual
test setup.Parameters at least to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5) ; and
(b) field strength level.

8. (i) Test scheme A: All output signals shall be within their own maximum
permissible error. For the measurement of ethanol concentration, the Test
scheme B acceptancecriteria shall be applied.

Acceptance criteria.

(ii) Test scheme B: The errors and faults of the EUT shall be determined as
prescribed in clause (iv) of sub-paragraph (5). Either significant faults do
not occur, or checking facilities detects and act on potential significant
faults, thereby preventing such faults from occurring.

(ii) It is acceptable that during the disturbance test the EUT does not provide
a measurement result.

| @ Only applicable where the instrument does not employ any cable or cable connection.

(C) Electrostatic discharges:

Table 27 - Electrostatic discharges.

Object of the test.

Serial | Test method. Exposure to electrostatic discharges (ESD).
Number
) ) ®3)
1. Applicability. Applicable to all Breath analysers.
2. Verification of compliance with the provisions for disturbances in sub-

paragraph (11) of paragraph 1 in the case of direct exposure to electrostatic
discharges or such discharges in the neighborhood of the EUT specified at
serial number (b) of Table 3 under the said sub-paragraph.
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3. Condition of the EUT.

Power is to be “on” for the duration of the test.

Test procedure inbrief.

(i) The test comprises exposure of the EUT to electrical discharges.

(if) An ESD generator as specified in the international standard IEC 61000-4-
2 [22] shall be used and the test setup shall comply with the dimensions,
materials used and conditions made in these rules. Before starting the tests,
the performance of the generator shall be verified.

(iii) An EUT not equipped with a safety ground connection shall first be fully
discharged beforeexposure to the following discharge, namely:—

(a) At least 10 discharges per preselected discharge location shall be applied.

(b) The number of points of application on each surface will depend on the
size of the instrument and the tested points shall be described in the test
report.

(c) Contact discharge is the preferred test method. Air discharge is far less
defined and reproducible and shall be used only where contact discharge shall
not be applied.

(iv) Direct application:

(a) In the contact discharge mode to be carried out on conductive surfaces,
the electrode shall be in contact with the EUT before activation of the
discharge. In such cases the discharge spark occurs in the vacuum relays of
the contact discharge tip.

(b) On insulated surfaces only the air discharge mode shall be applied and the
EUT isapproached by the charged electrode until a spark discharge occurs.
(v) Indirect application: The discharges are applied in the contact mode only
on coupling planes mounted in thevicinity of the EUT.

(vi) Test sequence:

(a) Measurements before disturbance (at reference conditions);

(b) Measurements during disturbance.

Test level.

Contact discharge: 6 kV.

Charge voltage

Air discharge: 8 kV.

Time interval between successive discharges: Atleast1s

Number of discharges per preselected discharge| At least 10
location:

Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

(ii) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in
Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph.

(iii) Ambient conditions: within reference conditions as specified under
clause (i) of sub-paragraph (4).

EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.
(iif)Number of measurements (during disturbance): 5.
(iif) Parameters to be recorded:

(a) as specified in clause (iii) of sub-paragraph (5); and
(b) discharge type, level and surface.
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Acceptance criteria.

(i) The errors and faults of the EUT shall be determined as prescribed in
clause (iv) of sub-paragraph (5).

(ii) Either significant faults do not occur or checking facilities detect and act
on potentialsignificant faults, thereby preventing such faults from occurring.

(iif) It is acceptable that during the disturbance test the EUT does not
provide a measurement result.

(D) Bursts (transients) on AC and DC mains:

Table 28 - Bursts (transients) on AC and DC mains.

Serial | Test method. Introducing transients on the mains power lines.
Number
1) ) ®)
1. (i) Applicable to those Breath analysers which are designed to be temporarily or
Applicability. permanently connected to amains power network while in operation.
(ii) Not applicable to transportable Breath analysers powered by a road vehicle
battery.
2. Verification of compliance with the provisions for disturbances in sub-paragraph
Object of the test. (112) of paragraph 1 during conditions where electrical bursts are superimposed on
the mains voltage specified at serial number (c) of Table 3 under the said sub-
paragraph .
3. Condition of the EUT. Power is to be “on” for the duration of the test.
4, (i) The test comprises exposure of the EUT to bursts of voltage spikes for which
the output voltage on 50 Q and 1000 Q load are specified in international standard
IEC 61000-4-4 [24].
(ii) A burst generator as specified in international standard IEC 61000-4-4 [24].
Test procedure inbrief (iii) The characteristics of the generator shall be verified before connecting the
P ' EUT and both positiveand negative polarity of the bursts shall be applied.
(iv) The injection network on the mains shall contain blocking filters to prevent
the burst energyfrom being dissipated in the mains.
(v) At least 10 positive and negative randomly phased bursts shall be applied.
(vi) The bursts are applied during all the time necessary to perform the test,
accordingly more burststhan indicated above shall be necessary.
(viii) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.
. Amplitude (peak value) 1kV.
Repetition rate 5 kHz.

Test level.

Duration of the test for each amplitude and polarity. i
=1 min

Number of bursts (each for positive and negative| 10.




[T 1—=ve 3(i)]

WL T LS9 STETETI 201

polarity)
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
within reference gas conditions as specified in Table 4 under sub-clause (a) of
clause (iii) of sub-paragraph (4) and in Table 6 under sub-clause (b) of clause (iii)
of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i) of
sub-paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance.
(if)Number of measurements (during disturbance): 5.
(iii) Time schedule: consecutively at each test condition.
(iv) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph
(5).
8. (i) The errors and fault of the EUT shall be determined as prescribed in clause (iv)

Acceptance criteria of sub-paragraph (5).

(ii) Either significant faults do not occur, or checking facilities detect and act on
potentialsignificant faults, thereby preventing such faults from occurring.

(iii) During the disturbance test the EUT may not provide a measurement result.

(E) Surges on AC and DC mains power lines:

Table 29 - Surges on AC and DC mains power lines.

Serial | Test method. Introducing electrical surges on the mains power lines.
Number
1) ) 3
1. Only applicable to those Breath analysers which are designed to be temporarily or
Applicability. permanently connected toa mains power network while in operation.
Not applicable to Breath analysers that are only designed to be connected to a local power
source through an indoor network or a road vehicle battery (transportable Breath
analysers).
2. Verification of compliance with the provisions for disturbances in clause (i) of sub-
Object of the test. | paragraph (11) of paragraph 1 during conditions where electrical surges are superimposed
on the mains voltage specified at serial number (d) of Table 3 under clause (i) of the said
sub-paragraph.
3. Condition of the | Power is to be “on” for the duration of the test.
EUT.
4. (i) The test comprises exposure of the equipment under test to electrical surges for which

Test procedure in
brief.

the rise time, pulse width, peak values of the output voltage or current on high/low
impedance load and the minimum time interval between two successive pulses are
specified in the international standard IEC 61000-4-5 [25].

(i) A surge generator as defined in the international standard IEC 61000-4-5 [25] shall be
used. The characteristics of thegenerator shall be verified before connecting the EUT.

(iii) The injection network circuit depends on the applicable conductor and is defined in
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the international standard IEC 61000-4-5 [25]. At least 3 positive and 3 negative surges
shall be applied.

(iv) On AC mains supply lines, the surges shall be synchronised with the AC supply
frequency and shall be repeated such that the injection of surges on all the 4 phase shifts:
0°, 90°, 180° and 270°with the mains phase is covered.

(v) The surges are applied during all the time necessary to perform the test, accordingly
more surgesthan indicated above shall be necessary.

(vi) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.

3. Mains mode. AC DC
Test level. Line to line Line to ground Line to line Line to ground
1.0kv 2.0 kV 1.0 kv 2.0 kv
Number of 3 positive 3 positive 3 positive 3 positive
Surges. 3 negative 3 negative 3 negative 3 negative
6.
Measurement (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
conditions.
(ii) Test gas conditions: within reference gas conditions as specified in Table 4 under
sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT
performance. (if) Number of measurements (during disturbance): 5.
(iii) Time schedule: consecutively at each test condition.
(iv) Parameters to be recorded: as specified in clause (iii) of sub-paragraph (5).
8. (i) The errors and faults of the EUT shall be determined as prescribed in clause (iv) of
Acceptance sub-paragraph (5).
criteria.

(ii) Either significant faults do not occur, or checking facilities detect and act on potential
significantfaults, thus preventing such faults from occurring.

(iii) It is acceptable that during the disturbance test the EUT may not provide a
measurement result.

(F) Bursts on signal, data and control lines:

Table 30 - Bursts (transients) on signal, data and control lines.

Serial | Test method. Introducing transients on signal, data and control lines.
Number
) ) ®)
1 Applicability. Applicable to Breath analysers which while in operation are designed to be

permanently or temporarily connected to external electrical signal, data or
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control lines.

Object of the test.

Verification of compliance with the provisions for disturbances in clause (i) of
sub-paragraph (11) of paragraph 1 during conditions where electrical bursts are
superimposed on 1/O and communication ports specified at serial number (e) of
Table 3 under clause (i) of the said sub-paragraph.

3. Condition of the EUT.

Power is to be “on” for the duration of the test.

Test procedure inbrief.

(i) The test comprises exposure of the EUT to bursts of voltage spikes for which
the output voltage on 50 © and 1000 Q loads are specified in the international
standard IEC 61000-4-4 [24].

(ii) A burst generator as specified in the international standard IEC 61000-4-4
[24] shall be used and the characteristics of thegenerator shall be verified before
connecting the EUT.

(iii) Both positive and negative polarities of the bursts shall be applied.

(iv) Test sequence:

(a) Measurements before disturbance (at reference conditions);

(b) Measurements during disturbance.

Test level.

Amplitude (peak value) 1kV.

Repetition rate 5 kHz.

>1 min for each amplitude and
polarity.

Duration of the test

6. Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

(ii) Test gas conditions: within reference gas conditions as specified in Table 4
under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under
sub-clause (b) of clause (iii) of the said sub-paragraph.

(iii) Ambient conditions: within reference conditions as specified in clause (i) of
sub-paragraph (4).

EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.
(i) Number of measurements (during disturbance): 5.

(iii) Time schedule: consecutively at each test condition.

(iv)Parameters at least to be recorded:

(a) as defined in clause (iii) of sub-paragraph (5) ;and
(b) exposed conductors.

Acceptance criteria.

(i) The errors and faults of the EUT shall be determined as prescribed in clause
(iv) of sub-paragraph (5).

(i) Either significant faults do not occur, or checking facilities detect and act on
potentialsignificant faults, thereby preventing such faults from occurring.

(iii) It is acceptable that during the disturbance test the EUT does not provide a
measurement result.
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(G) Ripple on DC mains power:

Table 31 — Ripple on DC mains power.

Serial | Test method. Introducing a ripple voltage on the DC input power port.
Number

1) ) ®)

1. (i) Applicable to those Breath analysers which are designed to be
temporarily or permanently connected to a DC power network (distribution
system) supplied by external rectifier systems while in operation.

Applicability.
(i) Not applicable to:
(a) transportable Breath analysers powered by a road vehicle battery, and
(b) transportable Breath analysers connected to battery charger systems with
incorporated switchmode converters.
. Verification of compliance with the provisions for disturbances in clause (i)

2 Object of the test. of sub-paragraph (11) of paragraph 1 under conditions of a ripple on the DC
mains voltage specified at serial number (f) of Table 3 under clause (i) of the
said sub-paragraph.

3. Condition of the EUT. Power is to be “on” for the duration of the test.

4, (i) The test comprises subjecting the EUT to ripple voltages such as those
generated by traditional rectifier systems or auxiliary service battery
chargers overlaying on DC power supply sources.

(i) A test generator as specified in the international standard IEC 61000-4-
Test procedure inbrief. 17 [28] shall be used and before starting the tests, the performance of the

generator shall be verified.

(iif) The frequency of the ripple voltage is the applicable power frequency

or a multiple (2, 3 or 6)dependent on the rectifier system used for the mains.

(iv) The waveform of the ripple at the output of the test generator has a

sinusoidal-linear character. The test level is a peak-to-peak voltage

expressed as a percentage of the nominal DC voltage Upc.

(v) Test sequence:

(a) Measurements before disturbance (at reference conditions);

(b) Measurements during disturbance.

5. Test level. Percentage of the nominal DC voltage U 2%

6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

Measurement conditions. (if) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in
Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause
(i) of sub-paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance. (iif)Number of measurements (during disturbance): 5.
(iii) Time schedule: consecutively at each test condition.
Parameters to be recorded shall be as specified in clause (iii) of sub-
paragraph (5).
8. (i) The errors and fault of the EUT shall be determined as prescribed in
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Acceptance criteria.

clause (iv) of sub-paragraph (5).

(ii) Either significant faults do not occur, or checking facilities detect and
act on potentialsignificant faults preventing such faults from occurring.

(iii) During the disturbance test the EUT may not provide a measurement
result.

(H) DC mains voltage dips, short interruptions and (short term) variations:

Table 32 - DC mains voltage dips, short interruptions and (short term) variations.

Introducing voltage dips, short interruptions and voltage variations on DC mains power

Serial | Test method. . . e . .
Number lines using the test setup specified in the international standard IEC 61000-4-29 [30].
1) ) ®)
1. (i) Applicable to those Breath analysers which are designed to be temporarily or
Applicability. permanently connected to aDC mains power network while in operation.
(if) Not applicable to transportable Breath analysers powered by a road vehicle battery
and Breath analysers requiring a DC to AC conversion.

5 Object of the test. Verification of compliance with the prq\{lsmns fqr disturbances in clause _(|) of sub-
paragraph (11) of paragraph 1 under conditions of disturbances on the DC mains voltage
specified at serial number (g) of Table 3 of clause (i) of the said sub-paragraph.

3 Earj:mon of the Power is to be “on” for the duration of the test.

4. (i) A test generator as specified in the international standard IEC 61000-4-29 [30] shall
be used and before starting the tests, theperformance of the generator shall be verified.
(if) The EUT shall be exposed to voltage dips, short interruptions, for each of the

. selected combinations of amplitude and duration, using a sequence of three
Test procedure in o . .
bricf dips/interruptions and intervals of at least 10 s between each test event. The EUT shall
' be tested for each of thespecified voltage variations.
(iii) The disturbances are applied during all the time necessary to perform the test,
accordingly moredisturbances than indicated above shall be necessary.
(iv) Test sequence:
(a) Measurements before disturbance (at reference conditions)
(b) Measurements during disturbance
3. Amplitude of the rated voltage | Duration
Testa 0.01s
0,
Testb 40% 1s
Voltage
dips Testc 0.01s
Test level. Test d 70 % s
Short Teste 0.001s
interrupti 0%
ptions| Test f 1s
Testg 0.1s
0,
Testh 85% 10s
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Voltage Testi 0.1s
X 120 %
variations | Test] 10s
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement
conditions. within reference gas conditions as specified in Table 4 of sub-clause (a) of clause (iii) of
sub-paragraph (4) and in Table 6 under sub-clause (b) of clause (iii) of the said sub-
paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance. (if) Number of measurements (during disturbance): 5 for each test condition.
(iii) Time schedule: consecutively at each test condition.
(iv) Parameters to be recorded:
(a) as specified in clause (iii) of sub-paragraph(5); and
(b) percentage of voltage reduction and duration.
8. Acceptance criteria. | (i) The errors and faults of the EUT shall be determined as prescribed in clause (iv) of
sub-paragraph (5) of paragraph 6 of Part 2 for each testcondition.
(i) Either significant faults do not occur or checking facilities detect and act on potential
significant faults thereby preventing such faults from occurring.
(ii) During the disturbance test the EUT may not provide a measurement result.
(I) AC mains voltage dips, short interruptions and voltage variations:
Table 33 - AC mains voltage dips, short interruptions and voltage variations:
serial | Test method. .IntrodU(.:lng short-time reductions of mains voltgge uszg the test setup specified in the
Number international standards IEC 61000-4-11 [27], international standards IEC 61000-6-1
[31] and international standards IEC 61000-6-2 [32].
1) ) ®)
1. (i) Applicable to those Breath analysers having a rated input current of less than 16
Applicability. ampere per phase and that are designed to be temporarily or permanently connected to
an AC mains power network while inoperation.
(i) Not applicable to transportable Breath analysers powered by a road vehicle battery.
2. Verification of compliance with the provisions for disturbances in clause (i) of sub-
Object of the test. paragraph (11) of paragraph 1 under conditions of short time mains voltage reductions
specified at serial number (g) under Table 3 under clause (i) of the said sub-paragraph.
3. Condition of the Power is to be “on” for the duration of the test.
EUT.
4. (i) A test generator is to be used which is suitable to reduce the amplitude of the AC

Test procedure in

mains voltage for the required period of time and the performance of the test generator
shall be verified before connecting the EUT.

(if) The mains voltage reduction tests shall be repeated 10 times with intervals of at
least 10 s between the tests.
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brief.
(iii) The tests shall be applied continuously during the measurement time. The fault of
the EUT isdetermined separately for each of the different dips and reductions.
(iv) The interruptions and reductions are repeated throughout the time necessary to
perform the whole test; for this reason, more than ten interruptions and reductions shall
be necessary.
(v) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.
5. IAmplitude Duration
Testa 0% 0.5 cycles
Test level. Testc 70 % 25 cycles
Short Testd 0% 250 cycles.
interruptions
6. Measurement (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
conditions.
(ii) Test gas conditions: within reference gas conditions as specified in Table 4 under
sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified clause (i) of sub-
paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance. | (ii) Number of measurements (during disturbance): 5 for each test condition. Time
schedule: consecutively at each test condition.
(iii) Parameters at least to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5); and
(b) percentage of voltage reduction and duration.
8. (i) The errors and faults of the EUT shall be determined as prescribed in clause (iv) of

Acceptance criteria.

sub-paragraph (5) for each testcondition.

(i) Either significant faults do not occur or checking facilities detect and act on
potentialsignificant faults preventing such faults from occurring.

(iii) It is acceptable that during the disturbance test the EUT does not provide a
measurement result.

(J) Surges on signal, data and control lines:

Table 34 - Surges on signal, data and control lines.

Serial | Test method. Introducing electrical surges on signal, data and control lines.
Number
1) ) ®)
1. Only applicable to those Breath analysers which are designed, during

Applicability.

operation, to be temporarily or permanently connected to electrical signal,
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data or control lines that shall exceed a length of 10 m. Not applicable to
Breath analysers connected to a local power source through an indoor
network.

2. Verification of compliance with the provisions for disturbances in clause (i)
Object of the test. of sub-paragraph (11) of paragraph 1 during conditions where electrical
surges are superimposed on 1/0 and communication ports specified at serial

number (h) of Table 3 under clause (i) of the said sub-paragraph.

3. Condition of the EUT. Power is to be “on” for the duration of the test.

4, (i) The test comprises exposure of the EUT to electrical surges for which the
rise time, pulse width, peak values of the output voltage/current on high/low
impedance load and the minimum time interval between two successive
pulses are specified in the international standard IEC 61000-4-5 [25].

Test procedure inbrief.
(if) A surge generator as specified in the international standard IEC 61000-4-
5 [25] shall be used. The characteristics of the generator shall be verified
before connecting the EUT and at least 3 positive and 3 negative surges shall
be applied. The applicable injection network depends on the kind of wiring
the surge is coupled into and is specified in the international standard IEC
61000-4-5 [25].
(iii) Test sequence:
(a) Measurements before disturbance (at reference conditions)
(b) Measurements during disturbance

> Unsymmetrical lines Symmetrical lines Shlelded_I/O_ and_
communication lines
Testlevel. Line to line Line(s) to| Line(s) to ground | Shield to ground
ground

1.0 kv 2.0 kv 2.0 kv 2.0 kv

6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

Measurement conditions. (if) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in
Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as defined.
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance. (ii) Number of measurements (during disturbance): 5.
(iii) Time schedule: consecutively at each test condition.
(iv) Parameters at least to be recorded:
(a) as specified in clause (iii) of sub-paragraph (5); and
(b) exposed conductors.
8. (i) The errors and faults of the EUT shall be determined as prescribed in

Acceptance criteria.

clause (iv) of sub-paragraph(5).

(ii) Either significant faults do not occur or checking facilities detect and act
on potentialsignificant faults preventing such faults from occurring.

(iii) During the disturbance test the EUT may not provide a measurement
result.
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(K) Electrical transient conduction along supply lines:

Table 35 - Electrical transient conduction along supply lines.

Serial | Test method. Electrical transient conduction along supply lines.
Number

1) ) ®)

S Applicable to portable and transportable Breath analysers which shall be in

1. Applicability. . . . . . L
operation while being powered by an in-vehicle battery that is being charged by a
combustion engine driven generator.

2. (i) This test is applied to verify compliance of the EUT with the requirements in
clause (i) of sub-paragraph (11) of paragraph 1 when exposed to electrical transients
conducted along the power lines from an external DC power source where this
power source concerns the on-board batteries of a vehicle (serial number (i) of Table
3 of clause (i) of the said sub-paragraph.

Object of the test.
(ii) Verification of compliance with the provisions for disturbances in clause (i) of
sub-paragraph (1) of paragraph 1, under the followingconditions, namely:—
(a) transients due to a sudden interruption of currents in a device connected in
parallel with the device under test due to the inductance of the wiring harness (pulse
2a);
(b) transients from DC motors acting as generators after the ignition is switched off
(pulse 2b);
(c) transients on the supply lines which occur as a result of the switching processes
(pulses 3a and 3b) specified at serial number (i) of Table 3 under clause (i) of sub-
paragraph (11) of paragraph 1.
3. Condition of the EUT. Power is to be “on” for the duration of the test.
4, (i) The test comprises exposure of the EUT to disturbances on the power voltage by
Test procedure inbrief. directcoupling into the supply lines.
(i) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.
> Pulse voltage Us
Test pulse
Uom =12V Uom =24V
2a 112V 112V
Test level.
2b 0V 20V
3a 220V -300V
3b 150 vV 300 V
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

Measurement conditions.

(i) Test gas conditions: within reference gas conditions as specified in Table 4
under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-
clause (b) of clause (iii) of the said sub-paragraph.

(iii) Ambient conditions: within reference conditions as specified in clause (i) of
sub-paragraph (4).
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EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.

(if) Number of measurements (during disturbance): 5.

(iii) Time schedule: consecutively at each test condition.

(iv) Parameters at least to be recorded: as specified in clause (iii) of sub-paragraph

).

Acceptance criteria.

(i) The errors and faults of the EUT shall be determined as prescribed in clause (iii)
of sub-paragraph (5).

(ii) Either significant faults do not occur or checking facilities detect and act on
potential significantfaults preventing such faults from occurring.

(iif) It is acceptable that during the disturbance test the EUT does not provide a
measurement result.

(L) Electrical transient conduction via lines other than supply lines:

Table 36 - Electrical transient conduction via lines other than supply lines.

Serial | Test method. Electrical transient conduction along lines other than supply lines.
Number
@ (2) (3)
1. Applicability. Applicable to 1/0 lines of transportable Breath analysers installed in vehicles.
2. Verification of compliance with the provisions for disturbances in clause (i) of sub-
Object of the test. paragraph (11) of paragraph 1 under conditions of transients which occur on other
lines as a result of the switching processes (pulses a and b) (at serial number (j) of
Table 3 of clause (i) of the said sub-paragraph).
3. Condition of the EUT. Power is to be “on” for the duration of the test.
4, (i) The test consists of exposure of the EUT to bursts of voltage spikes by capacitive
couplingvia lines other than supply lines, using only the Capacitive Coupling Clamp
Test procedure in brief. method.
Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) Measurements during disturbance.
> Upor 12V 24V
Test level. Pulse a Us -60V -80V
Pulse b Us 40V 80V
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

Measurement conditions.

(i) Test gas conditions: within reference gas conditions as specified in Table 4
under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-
clause (b) of clause (iii) of sub-paragraph (4).

(iii) Ambient conditions: within reference conditions as specified in clause (i) of
sub-paragraph (4).
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7.

EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.
(if) Number of measurements (during disturbance): 5.

(iif) Time schedule: consecutively at each test condition.

(iv) Parameters to be recorded:

(a) as specified in clause (iii) of sub-paragraph (5); and
(b) exposed conductors.

Acceptance criteria.

(i) The errors and faults of the EUT shall be determined as prescribed in clause (iv)
of sub-paragraph (5).

(ii) Either significant faults do not occur or checking facilities detect and act on
potentialsignificant faults thereby preventing such faults from occurring.

(iii) During the disturbance test the EUT may not provide a measurement result.

(M) Mechanical shock:

Table 37 - Mechanical shock.

Serial | Test method. Dropping the EUT onto a rigid surface.
Number

1) ) ®)

1. Applicability. Applicable to all Breath analysers.

2. Object of the test. Verification of compliance with the provisions for disturbances in clause (i) of sub-
paragraph (11) of paragraph 1 under conditions of mechanical shocks specified at serial
number (a) of Table 4 under clause (i) of the said sub-paragraph.

3. Condition of the Power is to be “on” for the duration of the test.

EUT.
4, (i) For stationary or transportable Breath analysers:

Test procedure in
brief.

(a) the EUT, standing in its normal position of use on a rigid surface, is tilted along one
bottom edge and subsequently is allowed to fall freely back on to the test surface. The
height of fall is the distance between the opposite bottom edge and the test surface. The
angle between the bottom and the test surface shall not exceed 30°.

(ii) For portable Breath analysers:
(a) the test surface shall be smooth, hard, rigid, horizontal and made of concrete or steel;

(b) the specimen shall be allowed to fall freely in its normal attitudes of use taking into
account all 3 spatial axes;

(c) the height shall be measured from the part of the specimen nearest to the test surface
whenthe specimen is suspended prior to letting it fall.

(iii) Test sequence:

(a) Measurements before disturbance (at reference conditions);
(b) The disturbance shall be applied;

(c) Measurements after disturbance (at reference conditions).
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5. Stationary Transportable Breath| Portable Breath
Breath analysers. analysers
analysers.
Test level.
Height of fall 25 mm 50 mm 1000 mm
Number of falls 1 1 6
(on each bottom
edge)
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement
conditions. (i) Test gas conditions: within reference gas conditions as specified in Table 4 under
sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph.
(if) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance.
(i) Number of measurements at reference conditions (after disturbance): 5.
(iii) Time schedule: consecutively at each test condition.
(iv) Parameters at least to be recorded: as defined in clause (iii) of sub-paragraph (5).
8. (i) The errors and fault of the EUT shall be determined as prescribed in clause (iv) of
Acceptance criteria, | SuP-paragraph (5).
(i) Either significant faults do not occur or checking facilities detect and act on
potentialsignificant faults thereby preventing such faults from occurring.
(N) Shakes:
Table 38 - Shakes.
Serial | Test method. Exposure to shakes while not in operation.
Number
1) ) ®)
1. Applicability. Applicable to portable and transportable Breath analysers.
2. Verification of compliance with the provisions for disturbances in clause (i) of sub-
Object of the test. paragraph (11) of paragraph 1 after being exposed to shakes likely to be experienced in a
car boot and specified at serial number (b) of Table 4 of clause (i) of the said sub-
paragraph.
3. (i) Power is to be “off” for the duration of the test.
Condition of the
EUT. (if) The EUT is mounted in its reference position on a table which shall generate shakes
and is kept in switched off mode during the exposure to the influence quantity, it shall be
switched onimmediately after this exposure.
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4, (i) The test comprises exposure of the EUT to simulated shakes fulfilling the specified
test level. After the exposure, the external electrical power (where applicable) shall be
Test procedure in connected and the EUT shall be switched on following which the EUT performance is
brief. tested.
(if) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) The disturbance shall be applied;
(c) Measurements after disturbance (at reference conditions).
5. (i) Shakes specifications:
(a) wave shape: half—period of a sinusoid;
(b) amplitude: 10 g (g =9.81 m/s%);
Test level. (c) duration: 6 ms;
(d) frequency: 2 Hz;
(e) number of axes: 3 perpendicular axes;
(f) number of shakes: 1000 for each axis.
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement
conditions. (ii) Test gas conditions: within reference gas conditions as specified in Table 4 under
sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under sub-clause (b) of
clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).
7. (i) Number of measurements at reference conditions (before disturbance): 5.
EUT performance. (il)Number of measurements at reference conditions (after disturbance): 5.
(iii) Time schedule: consecutively at each test condition.
(iv) Parameters to be recorded: as specified in clause (iii) of sub-paragraph (5).
8. (i) The errors and faults of the EUT shall be determined as prescribed in clause(iv) of

Acceptance criteria.

sub-paragraph (5)

(i) Either significant faults do not occur or checking facilities detect and act on potential
significant faults preventing such faults from occurring.

(O) Damp heat cyclic (condensing):

Table 39 - Damp heat, cyclic (condensing).

Serial | Test method. Exposure to damp heat with cyclic temperature variation.
Number
1) ) @)
1. Applicability. Applicable to transportable and portable Breath analysers.
2. Verification of compliance with the provisions for disturbances in clause (i) of
Object of the test. sub-paragraph (11) of paragraph 1 under conditions of high humidity

combined with cyclic temperature changes specified at serial number (c) of
Table 4 of clause (i) of the said sub-paragraph.
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Condition of the EUT.

(i) Power is to be “off” for the duration of the test.

(ii) Before and after the disturbance, the electrical power is supplied to the
EUT and switched on for a time period of at least the warm-up time specified
by the manufacturer.

Test procedure inbrief.

(i) The test comprises exposure of the equipment under test to cyclic
temperature variations between 25 °C and the appropriate upper temperature
while maintaining the relative humidity above 95 % during the temperature
change and the low temperature phases and at or above 93 % RH at the upper
temperature phases.

(if) Condensation is expected to occur on the EUT during the temperature
rise.The 24 hour cycle comprises of:

(a) temperature rise for 3 hours;

(b) temperature maintained at the upper value until 12 hours from the start of
the cycle;

(c) temperature lowered to the lower temperature level within a period of time
of 3 to 6 hours, the declination (rate of fall) during the first hour and a half
being such that the lower temperature level would be reached in a 3—hour
period;

(d) temperature maintained at the lower level until the 24 hour period is
completed.

(iii) The stabilising period before and the recovery period after the cyclic
exposure shall be such that the temperature of all parts of the EUT is within 3
°C of its final value.

(iv) Special electrical conditions and recovery conditions shall need to be
specified.

(v) Test sequence:

(a) Measurements before disturbance (at reference conditions);
(b) The disturbance shall be applied;

(c) Measurements after disturbance (at reference conditions).

Upper temperature. 55°C
Relative  humidity — at| 3
Test level. upper temperature. =93

Transportable Portable Breath analysers
Breath analysers

Duration (number of 24-| 2 4

hour cycles).

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

Measurement conditions.

(ii) Test gas conditions: within reference gas conditions as specified in
Table 4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table
6 under sub-clause (b) of clause (iii) of the said sub-paragraph.

(iif) Ambient conditions: temperature and humidity at the respective test level,
all other parameters within reference conditions as specified in clause (i) of
sub-paragraph (4).

EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.

(if) Number of measurements at reference conditions (after disturbance): 5.
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(iii) Time schedule: consecutively at each test condition.

(iv) Parameters at least to be recorded: as defined in clause (iii) of sub-
paragraph (5).

Acceptance criteria.

(i) The errors and faults of the EUT shall be determined as prescribed in
clause (iv) of sub-paragraph (5).

(ii) Either significant faults do not occur or checking facilities detect and act
on potentialsignificant faults thus preventing such faults from occurring.

(P) Storage test:

Table 40 - Storage test.

Serial
Number

Test method.

Exposure to changing temperatures while not in operation.

1)

)

@)

1.

Applicability.

Applicable to all Breath analysers.

2.

Object of the test.

Verification of compliance with the provisions for disturbances in clause (i)
of sub-paragraph (11) of paragraph 1 after being exposed to the extreme
situations which shall occur during storage of the instrument as specified at
serial number (d) of Table 4 under clause (i) of the said sub-paragraph.

Condition of the EUT

(i) Power is to be “off” for the duration of the test.
(ii) The EUT shall be switched on immediately after this exposure.

Test procedure inbrief.

(i) The test comprises exposure of the EUT to low temperatures and high
temperatures for a period of 6 hours each. The change of temperature shall
not exceed 1 °C/min during cooling down andheating up.

(ii) After the exposure, the external electrical power (where applicable)
shall be connected and the EUT shall be switched on. After a one-hour
recovery period at reference conditions the EUT performance is tested.

(iii) Test sequence:

(a) Measurements before disturbance (at reference conditions);
(b) The disturbance shall be applied;

(c) Measurements after disturbance (at reference conditions).

Test level.

Exposure to a temperature of — 25 °C for 6 hours and a temperature of + 70
°C for 6 hours.

Measurement conditions.

(i) Ethanol concentration: 0.40 mg/L (test gas no. 4).

Test gas conditions: within reference gas conditions as specified in Table 4
under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6
under sub-clause (b) of clause (iii) of the said sub-paragraph.

(b) Ambient conditions: temperatures at the respective test levels, all other
parameters within reference conditions as specified in clause (i) of sub-
paragraph (4).
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EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.
(ii) Number of measurements at reference conditions (after disturbance): 5.

(iii) Time schedule: consecutively before and after exposure, after switching
on the EUTand after a one-hour recovery period at reference conditions.

(iv) Parameters to be recorded shall be as defined in clause (iii) of sub-
paragraph (5).

Acceptance criteria.

(i) The errors and faults of the EUT shall be determined as prescribed in
clause (iv) of sub-paragraph (5).

(ii) Either significant faults do not occur or checking facilities detect and act
on potentialsignificant faults thereby preventing such faults from occurring.

(Q) Vibration (as disturbance):

Table 41 - Vibration (as disturbance).

Serial | Test method. Exposure to random vibration.
Number

1) ) @)

1. Applicability. Applicable to stationary Breath analysers.

2. Verification of compliance with the provisions for disturbances in clause (i)

Object of the test. of sub-paragraph (11) of paragraph 1 after being exposed to the extreme

situations which shall occur during transport of the instrument as specified at
serial number (e) of Table 4 under clause (i) of the said sub-paragraph.

3. Condition of the EUT. . . .
(i) Power is to be “off” for the duration of the test.
(i) The EUT shall be switched on immediately after this exposure.

4, (i) The EUT shall subsequently be tested in three mutually perpendicular
axes mounted on a rigidfixture by its normal mounting means.
(i) The EUT shall normally be mounted in such a way that the gravity
vector points in the samedirection as it would in normal use.

Test procedure inbrief.

(iii) If the measurement principle is such that the effect of the direction of
the gravity vector shall be considered negligible, the EUT shall be mounted
in any position.
(iii) After the exposure, the external electrical power (where applicable)
shall be connected and the EUT shall be switched on. Then, the EUT
performance is tested.
(iv) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) The disturbance shall be applied;
(c) Measurements after disturbance (at reference conditions).

5.

Total frequency range 10 Hz — 150 Hz

Total RMS level 1.6 m-s-




[T H—@ve 3(i)] TEA T TSI STHTETI 217
ASD level 10 Hz — 20 Hz 0.05 m*.s-®
Test level.
ASD level 20 Hz — 150 Hz -3 dB/octave

For each of the orthogonal directions the
vibration exposure time shall be at least 2
minutes.

Duration per axis

Measurement conditions.

(i) Ethanol concentration:0.40 mg/L (test gas no. 4).

(ii) Test gas conditions: within reference gas conditions as specified in Table
4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6
under sub-clause (b) of clause (iii) of the said sub-paragraph.

(iif) Ambient conditions: within reference conditions as specified clause (i)
of sub-paragraph (4).

EUT performance.

(i) Number of measurements at reference conditions (before disturbance): 5.
(if) Number of measurements at reference conditions (after disturbance): 5.

(iif) Time schedule: test consecutively after switching on the EUT and after
the warm-up period of the equipment under test at reference condition.

(iv) Parameters to be recorded: as specified in clause (iii) of sub-paragraph

).

Acceptance criteria.

(i) The errors and fault of the EUT shall be determined as prescribed in
clause (iv) of sub-paragraph (5).

(ii) Either significant faults do not occur or checking facilities detect and act
on potentialsignificant faults thereby preventing such faults from occurring.

(r) Durability,— The instrument shall be presumed to comply with the requirement specified in sub-paragraph (5) of paragraph 1,
if the instrument submittedto the accuracy tests and disturbance tests passes each of the tests.

(ix) Physiological influence substances:
Table 42 - Physiological influence substances:

Serial | Test method. Test gases with additionally one interfering substance at a time.
Number

1) ) 3

1. Applicability. Applicable to all Breath analysers.

2. Objective of the test. Verification of compliance with the provisions in clause (ii) of sub-paragraph (11)
of paragraph.

3. Condition of the EUT. The EUT electrical power shall be switched on during the test.

4, (i) The test comprises of at least 5 measurements per test gas.

Test procedure inbrief.

(ii) Test sequence:
(a) Measurement with test gas number 4
(b) Measurement with test gas number 4 with one additional substance. For
each substance, this test sequence shall be repeated 4 times.

5. (a) Ethanol concentration: 0.40 mg/L (test gas no. 4)

Test gases

(b) 0.40 mg/L ethanol plus acetone: 0.5 mg/L
(c) 0.40 mg/L ethanol plus methanol: 0.1 mg/L
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mass concentrationof
substances.

(d) 0.40 mg/L ethanol plus isopropanol: 0.1 mg/L
(e) 0.40 mg/L ethanol plus carbon monoxide: 0.2 mg/L

Depending on the results, additionally test gases with reduced concentration of
the interferingsubstances shall be needed (see acceptance criteria).

6. (i) Test gas conditions: within reference gas conditions as specified in Table 4
Measurement conditions. under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under

sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i) of
sub-paragraph (4).

7 EUT performance. (i) Number of measurements with each test gas and concentration: 5.
(i) The parameters specified in clause (iii) of sub-paragraph (5) shall be
recorded.

8. Calculation of results. (i) Calculation of deviation:
the deviation is [1...5] between each result of the 5 measurements with the
respective interfering substance (b) to (e) and the appendant result for ethanol
test gas (a) is calculated (stated at serial number 5).
(i) Calculation of sensitivity:
sensitivity;s = Ais1..5)

€ Yis = mass concentration of interfering substance
9. (i) If none of the calculated values for sensitivity is equal or below the value

Acceptance criteria.

specified in clause (ii) of sub-paragraph (11) of paragraph 1 the breath analyser
has passed the test for the interference substance concerned;

(a) if a calculated value for sensitivity exceeds the value specified in clause (ii)
of sub-paragraph (11) of paragraph 1 and no error message is given, the breath
analyser has failed,;

(b) if an error message is displayed, another sequence of 5 tests shall be
performed with the same interfering substance at a mass concentration 5 times
lower. In this case the sensitivity shall not be more than the value specified in
clause (ii) of sub-paragraph (11) of paragraph 1;

(c) if an error message continues to be displayed, the mass concentration of the
added interfering substance shall be reduced repeatedly by a factor of 2 and
again, another sequence of 5 tests shall be performed. If the error message is no
longer displayed and the sensitivity is not more than the value specified in clause
(ii) of sub-paragraph (11) of paragraph 1 the breath analyser has passed the test
for the interference substance concerned.

(d) This requirement shall be fulfilled for each measurement with each
interfering substance.

(6) Tests for optional disturbances and requirements:

(i) Sand and dust:
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Table 43 - Sand and dust.

Serial | Test method. Exposure to sand and dust.
Number
1) ) ®)
1. Applicability. Applicable to Breath analysers expected to be used in a dusty or sandy
environment.
2. Objective of the test. Verification of compliance with the provisions in clause (iii) of sub-paragraph
(11) of paragraph 1 under a sand or dust-laden atmosphere.
3. Condition of the EUT. The EUT electrical power shall be switched off during the test.
4. (i) The test comprises of exposure of the EUT to cyclic temperature variation
between 30 °C and65 °C, maintaining the following conditions:
(a) Relative humidity: less than 25 %,
(b) Air velocity: 3 m/s,
H H . 3
Test procedure inbrief, (c) Particle concentration: 5 g/m®,
(d) Composition of the particles.
(ii) Test sequence:
(a) Measurements before disturbance (at reference conditions);
(b) The disturbance shall be applied;
(c) Measurements after disturbance (at reference conditions).
5. Number of test cycles. One
Test level. .
est leve Cycle duration. 2 hours
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement conditions.
(ii) Test gas conditions: within reference gas conditions as specified in Table
4 under sub-clause (a) of clause (iii) of sub-paragraph (4) and in Table 6 under
sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i)
of sub-paragraph (4).
7. (i) Number of measurements at reference conditions before exposure: 5.
EUT performance.
(ii) Number of measurements at reference conditions after exposure: 5.
(iii) The parameters specified in clause (iii) of sub-paragraph (5) shall be
recorded.
8. (i) The errors and faults of the EUT shall be determined as prescribed in

Acceptance criteria.

clause (iv) of sub-paragraph (5).

(i) Either significant faults do not occur, or checking facilities detect and act
on potentialsignificant faults thereby preventing such faults from occurring.
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(i) Salt mist:
Table 44 — Salt mist.
Serial | Test method. Exposure to salt mist.
Number
1) ) ®)
1. Applicability. Applicable when the measuring instrument is expected to be used in a humid salty
environment.
2. Objective of the test. Verification of compliance with the provisions in clause (iii) of sub-paragraph
(11) of paragraph 1 under salt mist atmosphere.
3. Condition of the EUT. The EUT electrical power shall be switched off during the test.
4, (i) The test comprises exposure of the equipment under test to salt mist
atmosphere at the following conditions:
(a) Temperature of environment and salt solution: 35 °C,
(b) Mass fraction of NaCl of the salt solution: (5 £ 1) %,
Test procedure in brief. (c) Relative humidity of the test atmosphere: > 85 %,
(d) Salt solution to be nebulized to such an amount that it will condense with
a rate of1 to 2 ml/ hour per surface of 80 cm?
(ii) Test sequence:
(a) Measurements before disturbance (at reference conditions),
(b) The disturbance shall be applied,
(c) Measurements after disturbance (at reference conditions).
5. Duration of the test. 24 hours.
6. (i) Ethanol concentration:0.40 mg/L (test gas no. 4).
Measurement conditions. (ii) Test gas conditions: within reference gas conditions as specified in Table 4
under sub-clause (a) of clause (iii) of sub-paragraph (4) of paragraph 6 and in
Table 6 under sub-clause (b) of clause (iii) of the said sub-paragraph.
(iii) Ambient conditions: within reference conditions as specified in clause (i) of
sub-paragraph (4).
7. (i) Number of measurements at reference conditions before exposure: 5.
EUT performance. (ii) Number of measurements at reference conditions after exposure: 5.
(iii) The parameters specified in clause (iii) of sub-paragraph (5) of paragraph 6
shall be recorded.
8. (i) The errors and faults of the EUT shall be determined as prescribed in clause
Acceptance criteria. (iv) of sub-paragraph (5).
(i) Either significant faults do not occur or checking facilities detect and act on
potentialsignificant faults thereby preventing such faults from occurring.
(iii) Water:
Table 45 — Water.
Serial | Test method. Exposure to water droplets.
Number
1) ) ®)
1. Applicability. Applicable to portable Breath analysers expected to be used in outdoor conditions or on
boats.
2. Object of the test. Verification of compliance with the provisions in clause (iii) of sub-paragraph (11) of
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paragraph 1 under wet weather conditions.
3. (i) Power is to be “on” for the duration of the test.
Condition of the
EUT. (ii) The test shall be performed according to the manufacturer’s prescriptions (with the
mouthpiece mounted on the breath analyser, with a protective cover). The measurements
shall be performed before and after exposure. The mouthpiece shall be changed before
the measurement.
4, (i) The test comprises exposure of the EUT to water droplets in specified angles:
(a) Temperature of the water shall be equal to the temperature of the EUT within £5 °C;
(b) Water quality: potable water.
) (ii) During the test, the moisture contained inside the enclosure shall partly condense.
Testprocedure in | The gewwhich shall thus deposit shall not be mistaken for an ingress of water.
brief
rief.
(iii) The EUT is placed in its normal operating position under the drip box or spray
nozzle. Except for EUTSs designed for wall mounting, the support for the EUT shall be
smaller than the baseof the enclosure.
(iv) Test sequence:
(a) Measurements before disturbance (at reference conditions),
(b) The disturbance shall be applied,
(c) Measurements after disturbance (at reference conditions).
5 Test level index 2
Test condition Spraying water within an angle up to 180° from
vertical.
Test equipment Oscillating tube Spray nozzles
Test level Position of EUT EUT at_ the.centre of EUT on turntable
: the oscillating tube
Water flow rate. (0.07 = 0.0035) L/min| (10 +£0.5) L/min
per hole
Test duration. 10 min per position 1 min/m? of EUT
Angel of inclination. 180 °
6. (i) Ethanol concentration: 0.40 mg/L (test gas no. 4).
Measurement
conditions. (ii) Test gas conditions: within reference gas conditions as specified in Table 4 under
sub-clause () of clause (iii) of sub-paragraph (4) and in Table 6 under sub-clause (b) of
clause (iii) of sub-paragraph (4) of the said paragraph .
(iii) Ambient conditions: within reference conditions as specified in clause (i) of sub-
paragraph (4).
7. (i) Number of measurements at reference conditions (before exposure): 5.
EUT performance. | (ii) Number of measurements at reference conditions (after exposure): 5.
(iii) Time schedule: after drying externally the EUT by wiping or by applying low-
velocityforced air at room temperature, consecutively at each test condition.
(iv) Parameters to be recorded as specified in clause (iii) of sub-paragraph (5).
8. (i) Water shall have no harmful effects.
Acceptance criteria.
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(ii) The errors and faults of the EUT shall be determined as prescribed in clause (iv) of
sub-paragraph (5).

(iii) Either significant faults do not occur or checking facilities detect and act on potential
significant faults thereby preventing such faults from occurring.

7. Verification and re-verifications (Initial and subsequent verifications).— (1) General considerations: Individual Breath
analysers within the scope of this specification shall require initial verification when newly produced according to the
approved type and shall require re-verification when in service.

(i) Verification:

The initial verification of each individual instrument is intended to verify that the EBA is correctly adjusted and
conforms to the approved type. The verification shall be carried out using standard equipment, having adequate accuracy.
These standards shall be subjected to a suitable calibration program, assuring their traceability. The tests for initial
verifications shall be carried out on the complete instrument.

(ii) Re verification: Re verification is the verification of a measuring instrumentafter a previous verification and includes
mandatory periodic verification and verification after repair.

(2) Status of the instrument submitted for verification: All Breath analysers produced and ready for initial verification or
re-verification shall conform to the approved type. Initial verification of a breath analyser includes a procedure to ensure
that the individual measuring instrument conforms to the approved type. Notwithstanding this initial verification, the
manufacturer has the full responsibility that the instrument complies with all the applicable requirements according to this
specification and other requirements.

(3) Visual examination: Before starting the practical tests, the following examinations shall be performed, namely:-

0] a visual inspection to determine the conformity with the approved type and to obtain a general appraisal
of its design and construction;
(i) completeness of essential accessories and subsidiary devices (for example mouthpieces, durable

storage or printing device) and their compliance with the approved type;
(iii) compliance of the software with the approved type;
(iv) completeness and correctness of the inscriptions and markings;
(V) presence, completeness and language of the documentation intended for the user;
(vi) type of paper and ink (if applicable);
(vii) information for the positioning of sealing and stamping; and
(viii)  correct date and time settings, within allowed tolerance.

Note: It is assumed that with a specific software version (which shall be mentioned in the type approval) all measuring
conditions such as the measuring range, unit, resolution in different modes, presentation of the result, details of the
measurement cycle and fraud protection are also predetermined. If the measuring range, the unit of the result, or the
presentation of the result are not predetermined in the software, it shall be stated in the type approval certificate and the
setting of this parameter shall also be inspected.

(4) Metrological examination:

(i) Metrological precondition for performing tests: The performance tests shall be executed under reference conditions
unless specified otherwise within the test. Before starting the tests, it shall be verified that the EBA is switched on for the
time period necessary for warm-up.

(ii) Test gases used for verification: The gas used for verification shall comply with the requirements of sub-clause (a)
of clause (iii) of sub-paragraph (4) (Table 4). The simplified means (as those specified in sub-clause (b) of clause (iii) of the
said sub-paragraph) shall be used.

If the use of simplified means is prescribed, the requirements of sub-clause (b) of clause (iii) of sub-paragraph (4) of
paragraph 6 and sub-clause (c) of clause (iii) of the said sub-paragraph shall be taken into account. Verification reports shall
indicate when other gases were used and how their equivalence with the reference gases was established.

(iii) Tests for initial or re verifications: The following minimum test program applies to the verification of all Breath
analysers.The verification shall include —
anetrological examination of the breath analyser; and
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(b) visual examination for conformity of the breath analyser.
(a) Metrological examination: The following metrological examination tests shall be carried out on every EBA due
forverification, namely:—

Accuracy tests: at least three different concentrations shall be tested, with minimum 3 repetitions at eachconcentration.
Different approaches shall be used, such as for example:

the complete measuring range shall be tested for accuracy; at least 3 different test gasconcentrations are recommended;
only part of the measuring range close to the allowed limit(s) shall be tested for accuracy.

Each measurement result shall fulfil the maximum permissible errors of clause (i) of sub-paragraph (6) of paragraph 1 or
clause (ii) of the said sub-paragraph.

Additional tests shall be carried out with different volumes (for example 1.5 L, 4.5 L), exhalation times (for example 15 s),
flow rates or with a greater number of repetitions. Results from these tests shall also comply with the maximum permissible
errors.

Metrological examinations shall assure that all parameters of the EBA which shall have an influence on the result are set
correctly. Depending on the actual configuration of the EBA, additional tests for checking internal sensors such as pressure
or temperature sensors shall be mandatory.

(b) Verification marks, seals and documentation: After successful verification, the verification marks and seals shall
be attached and an accompanying document shall be produced.

ANNEXURE A
GENERAL EXAMPLES FOR TEST GAS GENERATORS
(Informative)

1. Reference principle for the implementation of the test.— For the production of wet test gases based on the principles
of Henry’s law, the ethanol concentration in thegas phase shall be calculated with one of the following equations:

(1) Dubowski’s formula:
Let Y';) be the mass concentration of ethanol of an aqueous solution of ethanol. When air is bubbled through such a
solution, the mass concentration /)’(t) of ethanol in the produced test gas is given by the following formula:
By = 0.04145 X 1073 X yp x (006583 0)

with: ﬂ (t) mass concentration of ethanol in the test gas at a given temperature t in mg/L0.04145 x 102

and 0.06583 conventional Dubowski coefficients
Yy mass concentration of ethanol in the aqueous solution at a given temperature in mg/L

t temperature of solution and test gas in °C
For t = 34 °C the equation shall be simplified to:

Bay = 038866 x 107 xyay

(2) Harger’s formula:

The conventional partition ratio for the concentration of ethanol in gas to the concentration of ethanol inaqueous
solution at a temperature of 34 °C is given by:

K, = 0.000393
This leads to
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Sy = 038866 x 107 xyay)
at a temperature of t = 34°C

2. Example of a type 1 test gas generator.—(i) The saturation of air with water vapour and ethanol vapour when lead
through a water-ethanol solution shall be used for a wet test gas generator for breath analysers.

(i) They are based on the principle of Henry’s law, applied on dissolved substances in aqueous solutions.

(iii) In equilibrium conditions, the partition ratio of the concentration of a species in the liquid phase and in the gas phase
shall be constant. For dilute aqueous solutions, this partition ratio shall be assumed as only temperature dependent.

(iv) For the partition ratio for ethanol at several temperatures, various empiric data shall be found in the literature.

(v) For breath alcohol analysis, the equations given in A.1 shall be used for the calculation of the gas concentration of
ethanol for a given temperature.

(vi) An example of a type 1 test gas generator is the bubble train.

(vii) In principle, the bubble train consists of a number of gas washing flasks connected in series, within a temperature-
controlled environment, for example a temperature-controlled bath. The flasks shall be filled with the water-ethanol
solution of a known concentration and pressurised air or gas passing through the solution in small bubbles will be heated up
as well as enriched with ethanol and water in a dynamic equilibrium. Figure A.1 shows a basic design principle for a 3-
flask-bubble train.

pressurised |
air -— e ——— —— —— » wet test gas

Temperature controlled
bath

/

gas washing flasks with water—ethanol solution

Figure A.1 - Diagram of a 3-flask-bubble train as a type 1 test gas generator

(viii) During the process of bubbling gas through the ethanol-water solution, a portion of the ethanol shall be carried away
by the gas flow. This results in a continuous decrease in ethanol concentration within both the solution and the test gas, in
direct proportion to the volume of gas passed through. This effect shall be taken into account during the preparation and
execution of tests.

(ix) To minimize the depletion of ethanol concentration and ensure consistency, a minimum of two gas-washing flasks
shall be connected in series. These additional flasks shall function as buffer stages, stabilizing the ethanol concentration in
the test gas over a specified test volume.

(x) The evolution of ethanol concentration in the solution as a function of the produced gas volume shall follow the
qualitative model shown in Figure A.2. Compliance with this concentration trend is required for accurate and repeatable
measurements.
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Decrease of ethanol concentration of the produced gas within a 3-flask bubble train
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Figure A.2 - Example of the evolution of the gas concentrations in a 3-flask-bubble train

(xi) A series configuration comprising at least two bubble flasks shall be used to achieve a stable mass concentration of
ethanol at the outlet for a defined volume of test gas. This setup shall allow for multiple consistent measurements. The use
of two or more bubble train systems to facilitate efficient and effective testing schemes shall be helpful.

(xii) The temperature of the ethanol-water solution bath shall be maintained at a constant value throughout the test as the
partition equilibrium is temperature-dependent. Temperature stability is mandatory and appropriate temperature
corrections shall be applied to ensure the accuracy of the test gas concentration.

(xiii) In accordance with Henry’s law, the ethanol concentration in the test gas shall be adjusted by:
(a) changing the concentration of the ethanol-water solution in the flasks, or
(b) varying the temperature of the ethanol-water solution.

Note 1: When generating test gases with different ethanol concentrations at a constant temperature (for example 34.0 °C)
distinct ethanol-water solutions with corresponding concentrations shall be used.

Note 2: Compression of the wet test gas after exiting the bubble train shall be strictly avoided. Any flow restrictions-such
as a narrow outlet-that could cause back pressure or alter the gas characteristics before the gas enters the EBA under test
shall be eliminated.

3. Example of a type 2 test gas generator: (i) The test gas generator shall be capable of producing a stable gas
mixture with varying concentrations of ethanol. The generated gas mixture shall simulate human breath profiles and shall
conform to the specifications outlined in clause (iii) of sub-paragraph (4) of paragraph 6 of Part 2.

(i) The generation of the ethanol gas mixture shall be controlled by gas and liquid mass flow controllers, which
shall be managed by an integrated gas analyser. The composition and characteristics of the gas mixture shall be fully
adjustable and controllable.

(iii) The dynamics of human breath profiles, including volumes and expiration durations, shall be simulated
accurately. The simulation shall include the modelling of anatomical dead space. The injection volume and duration,
representing simulated exhalation shall be regulated by an actuator system.

(iv) The ethanol concentration in each simulated breath shall be determined using an analysis system equipped with a
Flame lonisation Detector. This system shall operate independently of any technology employed in the breath analyser
under test.
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(V) A variable volume compartment shall be incorporated into the gas flow pathway after mixing. This
compartment shall function as a mechanical dead volume and is essential for replicating the exponential development of
ethanol mass concentration during exhalation. The ability to vary the dead volume shall enable modification of the gas
concentration profile to match various exhalation curve shapes.

The gas analyser integrated within the system shall, depending on the technical implementation and particularly the flow
control devices used, function as a verification instrument for the test apparatus. In the latter case, it shall be subject to
regular calibration.

Figure A.3 gives an example of a type 2 test gas generator.
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Figure A.3 - Example of a type 2 test gas generator
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Legend for Figure A.3.
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4. General information about breath profiles.- (i) The purpose of this specification is to evaluate the suitability of breath
analysers for measuring the mass concentration of alcohol in exhaled human breath. The reproducibility is, influenced
by the wide variability in human breath samples themselves.

(i) The characteristics of a breath sample shall depend on the subject’s willingness or physical capability or both to
provide an optimal exhalation. Subjects may deliver samples via either a prolonged, steady exhalation or a brief, forceful
one. Paragraph 4 of Annexure A shall be applied to define and characterise breath profiles and to establish standardised
methods for simulating these profiles during testing.

(1) Example of human breath profiles,-

The forced exhalation of a human being is characterised by the flow of breath and the change of the concentration of the
alcohol during exhalation.

(i) Flow profile,-

The flow profile of a forced exhalation is divided into three distinct areas:

the first part (located in the first ¥ of the time of exhalation) represents the peak of the flow at the timeof the exhalation;
the second Part is either a stable or a decreasing flow of breath, depending on the subject;
the third Part is a fast decrease of the flow when the subject terminates the exhalation.

The absolute flow rate achieved during an exhalation varies depending on the subject and the flow resistanceof the breath
analyser.
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Recording curve of the flowrate during a forceful exhalation of human breath
flow rate (Umin) through a breath analyser
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Figure A.4 -Example of a flow profile of a human being.
(i) Alcohol concentration profile,-

(a) The alcohol concentration profile during a forced exhalation shall be characterised by an initial short delay in the rise
of concentration followed by a steep increase. Thereafter, the rate of increase shall gradually diminish resulting in a nearly
constant concentration toward the end of exhalation, referred to as the “plateau” phase.

(b) The duration and characteristics of the alcohol concentration plateau in human breath shall vary depending on the
individual morphology of the subject’s respiratory system. This variation shall be recognised as a significant factor
influencing the accurate determination of alcohol concentration.

(c) As the progression of alcohol concentration in a forced exhalation is dependent on the total exhaled volume, a
representative volumetric expirogram of breath alcohol concentration shall be used to illustrate this relationship. The
figure A.5 depicting this expirogram shall serve as a reference for test simulation and evaluation.

0,20 -
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Figure A.5 - Example of a volumetric expirogram of breath alcohol concentration.
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(2) Simulation of breath profiles with test gas generators,-

(i) The characteristics of the breath profiles needed for the tests in Part 2 of this Specification are selected to correspond
with the variability of real human breath profiles.

(if) A type 2 test gas generator shall be able to perform the following simulations:

(a) Simulation curves of forced exhalation (exhalation profiles),- The simulated curves shall cover the characteristic
variation of the air flow as a function of time during an exhalation of a human being.

(b) Simulation curves of alcohol concentration as a function of time (alcohol profiles),- The simulated curves shall cover
the characteristic evolution of the alcohol plateau during an exhalation, taking into account the variations deriving from the
diversity of human beings. The generated alcohol profiles shall have a steep increase and a real plateau of alcohol at the end
ofthe injection of the test gas. This plateau shall have very small variations to avoid unnecessary uncertainties in the test gas
concentrations applied to the instrument under test.

(iii)  Simulated exhalation profiles,- Figure A. 6 shows the flow profile as needed for the tests defined in sub clause (c)
& sub-clause (c) of clause (vi) of sub paragraph (5) of paragraph 6:

(a) initial condition: 3 L; exhalation time; 5 s; flowrate: 0.6L/s;
(b) after 1.5 s, the flowrate decreases to 0.2 L/s;
(c) after 5 s, the flowrate remains equal to 0.2 L/s until the end of the exhalation.

Flow profile for test described

0,6

0,4

flow ratein L

0,2

0 0,5 1 1,5 2 2,5 3 3,5 . 4 4,5 5 5,5 6
>

exhalation time in s

Figure A. 6 - Simulated flow profile.
(iv) Simulated alcohol concentration profiles:
(a) Theoretical calculations taking into account the reduced exchange in the upper respiratory system of a human being

(dead volume), shall be used to generate simplified, ideal exhalation profiles.

(b) The plateau is defined as the time at which the alcohol concentration is stabilised to at least 99 % of the
reference value.

(c) For the calculation of the simulated progression of an alcohol concentration profile, the equation below shall beused.

(d) The dead anatomical volume shall be assumed as approximately 2.2 mL per kg of body mass, which leads to anaverage
volume of 150 mL (68 kg x 2).

(e) With this assumed value of 150 mL, an ideal curve of the alcohol concentration (expressed in %) according to time and
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volume of the breath shall be calculated:

D (100 — B;—y) = (t; — ti—1)
Vin

Bi = Bi—1 +

where 3 = alcohol concentration (expressed in % of the reference value);
Bo=0;

i = incremental index;

D = flowrate in L/s;

t = time of exhalation in s;

V. = dead anatomical volume in L.

m

An example of a curve of alcohol concentration, calculated with this equation, is shown in Figure A.7 as afunction of
time obtained on a simulation test bench.

Simulated alcohol concentration profile
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alcohol concentratiuon 1n %
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Figure A.7 - Example of a calculated alcohol concentration profile.

In practice, the alcohol concentration profile generated by the test gas generators shall look similar to thesimulated
exhalation profile in Figure A.7.

ANNEXURE B
EXAMPLES OF DETECTION OF ALCOHOL IN UPPER RESPIRATORY TRACTS

(M The presence of elevated alcohol concentration in the upper respiratory tract, commonly referred to as residual
mouth alcohol shall be recognised as a phenomenon that occurs shortly after the consumption of substances containing
alcohol. These substances shall include, but are not limited to, alcoholic beverages, food items, medicinal products and
mouthwashes that contain alcohol.

(i) Residual mouth alcohol shall be considered a transient condition. Under normal physiological circumstances,
alcohol present in the upper respiratory tract shall dissipate and become undetectable after a short duration.
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(ili)  Breath samples collected during the presence of residual mouth alcohol shall exhibit a concentration profile
characterised by an initial peak of high ethanol concentration followed by a rapid decay. This profile shall be taken into
account during the evaluation of breath analyser performance.

(iv)  Test procedures to assess the impact of residual mouth alcohol on measurement accuracy shall be conducted in
accordance with the methods described in the following paragraphs:

1. Peak method.-

(1) Principle of the peak method:

The peak method is applicable only to Breath analysers which constantly monitor the ethanol concentration during the
injection of the breath sample. The resulting ethanol profile shall be used for the detection of alcohol in the upper
respiratory tracts.

For testing this kind of detection method for alcohol in the upper respiratory tracts, a test gas is needed which
provides a profile of the ethanol concentration as indicated in Figure B.1.

C N

(mg/L) - Maximum

Plateau

> Time ()

(tg Omax =-0.1mgL st (£ 0.00 mgLts™Y)

Figure B.1 - Example of a simulated alcohol concentration profile with residual mouth alcohol

Such a test gas shall be generated for example by leading clean air through a balloon (two-neck round
bottom flask) with a volume of approximately 500 ml. The balloon flask contains 250 ml of a water-ethanol solution with
an ethanol concentration of 1.8 g/L, kept at a temperature of 34 °C. The clean air led through the balloondoes not enter the
water phase but will purge away the cloud of ethanol and water vapour, creating a peak of ethanol as required (see Figure
B.1).
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Test gas
/’f, b .

— AN
Clean air _..-’f \
| 34°C 1.8 g/L |
-_\\-\ L 'j'lr

i 250 g

o 50 m //

Balloon volume: 500 mL

Figure B.2 - Example of a test balloon flask for creating concentration peaks

(2)  Test procedure for the peak method:

Table B.1 - Peak method

Serial
Number

Test method.

Measurements with a test gas with a peak in the ethanol concentration
profile.

1)

@)

©)]

1.

Applicability.

(i) Applicable to all Breath analysers with an ethanol sensor able to
monitor the evolution of ethanol concentration during the sampling
period.

Object of the test.

(i) Verification of compliance with the provisions in clause (viii) of sub-
paragraph (1) of paragraph 2 of Part 2 under ambient reference conditions.

Precondition.

As defined in clause (ii) of sub-paragraph (5) of paragraph 6 of Part 2.

Condition of the EUT.

Power is to be “on” for the duration of the test.

Test procedure in brief.

The test comprises 5 measurements with the special test gas.

S A Pl

Measurement conditions.

(i) Test gas generator:

(a) type 2 (enhanced) or example given in Figure B.2.

(b) variation of the alcohol concentration as a function of timeaccording to
the evolution shown in Figure B.1.

(ii) Ethanol concentration:
Concentration profile as described in sub-paragraph (1) of paragraph 1 of
this Annexure.

(iii) Test gas conditions:

(a) delivered volume: 3L+ 0.1 L

(b) duration of injection: 155+ 0.5s

(c) all other parameters as defined in Table 4 under sub-clause (a) of
clause (iii) of sub-paragraph (4) of paragraph 6 of Part 2 and in Table 6
under sub-clause (b) of clause (iii) of the said sub-paragraph.

(iv) Ambient conditions:
(a) within reference conditions as defined in clause (i) of sub-paragraph

(4) of paragraph 6 of Part 2.

EUT performance.

(i) Number of measurements per test scheme: at least 5.

(i) Time schedule: to be performed consecutively for each test scheme.
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i) Parameters at least to be recorded: as defined in clause (iii) of sub-
paragraph (5) of paragraph 6 of Part 2.

8. (i) The EUT shall detect the presence of alcohol in the upper respiratory
Acceptance criteria. tracts and shall cancel the measurement cycle.

(i) It shall not deliver any measurement result and shall display an
appropriate error message.

2. Two-measurement cycle - first and second methods.-

(i) It is recognized that the presence of alcohol in the upper respiratory tract constitutes a short-term phenomenon.
Accordingly, the results of two independent breath measurements, if performed within a short interval of time, may differ
significantly due to the temporary nature of such alcohol presence.

(ii) In order to ensure adequate sensitivity for the comparison of results obtained during a two-measurement cycle, every
breath analyser used for evidential purposes shall internally process and evaluate the measured alcohol concentration
values using a scale interval not exceeding 0.001 mg/L.

(iif) Notwithstanding the internal processing requirements, the final result displayed and where applicable, printed by the
breath analyser in the measuring mode shall be indicated with a scale interval of 0.01 mg/L.

(iv) Different technical and analytical approaches may be applied for the detection and evaluation of alcohol present in the
upper respiratory tract. The breath analyser shall incorporate appropriate methodologies to account for such variations in
the context of evidential breath analysis.

@ Principle of the two-measurement cycle - first method:

(i) The measurement cycle of the EBA shall include two measurements of separate breath samples. The time delay
between these two measurements shall be at least 2 minutes.

(if) The EBA shall be equipped with the capability to store and retain an applicable allowed limit, which refers to the
threshold value of breath alcohol concentration that constitutes a legal violation.

(iii) During a measurement cycle, the following incidents shall occur:
(@) result of the first measurement is less than the allowed limit:

() the measurement cycle shall automatically terminate after the first measurement. The result shall be displayed and
printed, where applicable.

(I1) In cases where the second measurement is not performed, the result of the first measurement shall be treated as an
indicative result only. The system shall clearly indicate that the “measurement cycle not completed”.

(b) result of the second measurement is less than the allowed limit:

If one of the two measurement results are less than the allowed limit and the other is greater than or equal to the allowed
limit, it shall be defined that the smallest result shall be displayed and printed. In this case, a comparison between the two
results is not necessary.

(c) The results of both measurements are greater than or equal to the allowed limit:

() If both of the two measurement results are greater than or equal to the allowed limit, then it is necessary to calculate
the ratio:

-5

R=1—
t
With:
R Ratio to judge the change between first and second results.
t Time delay, in minutes, between the end of the first breath sample and the end of the secondbreath
sample.
P Result of the measurement of the first breath sample.

Bo Result of the measurement of the second breath sample.
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(1) Actions to be taken following the measurement depend on the ratio R:

(A) Case 1: if R is less than 0.03 min™, alcohol in the upper respiratory tracts is considered as not being present or negligible.
One of the two following solutions shall be chosen:

(AA) the smallest value of the measurement results is displayed and printed;
(AB) the two values are displayed and printed.

(B) Case 2: if R is greater than or equal to 0.03 min™*, the results are considered as being affected by alcohol in the upper
respiratory tracts and the measurement cycle shall be cancelled. The EBA shall display an appropriate error message to
specify that the measurement cycle is not valid.

Note: To ensure the test results, the testing laboratory shall repeat the two measurement cycles.
(2) Test procedure of the two-measurement cycle - First method:

Note that the test gases described in this procedure are chosen for an allowed limit of 0.25 mg/L. For other limits, the
required test gas concentrations must be adapted accordingly.

Table B.2 - Two-measurement cycle - First method.

Serial | Test method. Measurements with defined differences of ethanol concentration
Number
1) 2) (3)

Applicable to all Breath analysers with a two-measurement cycle for detecting alcohol in the

L Applicability. upper respiratory tract.

Verification of compliance with the provisions in clause (viii) of sub-paragraph (1) of

2. Object of the i .
J paragraph 2 of Part 2, under ambient reference conditions.

test.

3. Precondition. As defined in clause (ii) of sub-paragraph (5) of paragraph 6 of Part 2.

4. Condition of the | Power is to be “on” for the duration of the test.
EUT.

5. Test procedure | The test comprises of 5 measurements with a two-measurement cycle for each incident and
in case.
Brief.

6. (i) Incident (a)

Test gas A: allowed limit minus 0.03 mg/L = 0.22 mg/L

(ii) Incident (b)
Test gas B: allowed limit plus 0.03 mg/L = 0.28 mg/L and
Test gas A: allowed limit minus 0.03 mg/L = 0.22 mg/L

(iii) Incident (c)
(a) First test gas:
test gas B: allowed limit plus 0.03 mg/L = 0.28 mg/L

(b) Second test gas:
Test gases

Mass () Case 1:

Testgas C
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concentrationof | One of these test gas Time delay Second test gas | Theoretical ratio R
ethanol. concentrations shall be (min) (mg/L)0.29 (min~?)
chosen as second 2 0.29 0.017
test gas C, depending onthe 2.5 0.30 0.014
time delay: 3 0.30 0.022
35 0.30 0.019
4 0.31 0.017
4.5 0.31 0.022
5 0.019
(1) Case 2: Test gas D
One of these test gas i _ i
concentrations shall be Time delay Second test gas Theoretical ratio R
chosen as second (min) (mg/L)0.30 (min )
test gas D, dependingon the 2 0.31 0.033
time delay: 2.5 0.31 0.039
3 0.32 0.032
35 0.32 0.036
4 0.33 0.031
45 0.34 0.034
5 0.035
7. Measurement (i) Test gas generator: Type 1 or type 2
conditions.
(ii) Variation of the alcohol concentration as a function of time:
(a) no variation (type 1 test gas generator) or
(b) plateau duration equal to 3 s (type 2 test gas generator).
(iif) Ethanol concentrations: See above at serial number 6.
(iv) Test gas conditions:
(a) Delivered volume: 3L +0.1L
(b) Duration of injection: 5s+0.5s
(c) All other parameters as defined in Table 4 of sub-clause (a) of clause (iii) of sub-
paragraph (4) of paragraph 6 of Part 2 and Table 6 under sub-clause (b) of clause (iii) of the
said sub-paragraph.
(v) Ambient conditions: Within reference conditions as defined in Clause (i) of sub-
paragraph (4) of paragraph 6 of Part 2.
8. Test schemes. (i) Test scheme for incident (a)
(a) test gas concentration for the first measurement: test gas A
(b) the second measurement shall not be performed (the EBA shall terminate the
measurement cycle automatically after the first test)
(ii) Test scheme for incident (b)
(a) test gas concentration for the first measurement: test gas B
(b) test gas concentration for the second measurement: test gas A
(iii) Test scheme for incident (c)
(a) Case 1: R is less than 0.03 min
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(1) test gas concentration for the first measurement: test gas B

(1) test gas concentration for the second measurement: one of the test gases listed as C,
depending on the time between the end of the first injection and the end of the second
injection to obtain a theoretical ratio of less than 0.03

(b) Case 2: R is greater than or equal to 0.03 min™™:

(1) test gas concentration for the first measurement: test gas B

(I1) test gas concentration for the second measurement: one of the test gases listed as D,
depending on the time between the end of the first injection and the end of the second
injection to obtain a theoretical ratio of greater than or equal to 0.03.

EUT
performance.

(i) Number of measurements per test scheme: at least 5.

(ii) Time schedule: to be performed consecutively for each test scheme.

(iii) Parameters at least to be recorded: as defined in clause (iii) of sub—paragraph (5) of
paragraph 6 of Part 2

10.

Acceptance
criteria.

(i) For incident (a):

The EUT shall verify that the result B, of the first measurement is below the allowed limit
(B1<0.25 mg/L), and shall display and print the result.

(if)For incident (b):

The EUT shall verify that the result of the second measurement B, is below the allowed
limit (B, < 0.25 mg/L), and shall display and print the smallest result.

(iii) For incident (c), case 1:

The EUT shall verify that the ratio R obtained from both results B; and B, is smaller than
0.03 min—* and shall either display and print (if applicable) the smallest result of p; and P,
as the final result of a valid measurement cycle, or display and print both results B; and f,.

(iv) For incident (c), case 2:

The EUT shall verify that the ratio R obtained from both results f§; and [, is greater than or
equal to 0.03 min—* and shall cancel the measurement cycle and display an appropriate error
message.

(3) Principle of the two-measurement cycle - Second method:

(i) The cycle of the EBA shall consist of two measurements of separate breath samples. The time delay between the
measurements of the two breath samples measurements shall be between 2 min and 5 min and the final result of both
measurements shall be obtained (for example lower result, mean of

both results, or both results).

(i) If the difference between the two measurement results is more than 0.10 mg/L, or 20 % of the smaller of the two
measurement results, depending on whichever is the greater, the EBA shall automatically shall cancel the measurement
cycle as invalid and shall display an appropriate error message.

(4) Test procedure of the two-measurement cycle second method:

Table B.3 —Two-measurement cycle-second method.

Measurements with different ethanol concentrations for the two

Serial Test method.
Number measurements of a measurement cycle.
3
&) @ | ®
1 Applicability. Appll(.:able to aII_ Breath analyser_s with a two-measurement cycle for
detecting alcohol in the upper respiratory tract.
5 Object of the test. Verification of compliance with the provisions in clause (vii) of sub-
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paragraph (1) of paragraph 6 of Part 2, under ambient reference
conditions.

Precondition.

As defined in clause (ii) of sub-paragraph (5) of paragraph 6 of Part 2.

Condition of the EUT.

Power is to be “on” for the duration of the test.

Test procedure in brief.

The test comprises of 5 measurements with the special test gas.

ol |~ |»

Measurement conditions.

(i) Test gas generator:  type 1 or type 2.

(if) Variation of the alcohol concentration as a function of time:

(a) no variation (type 1 test gas generator); or

(b) plateau duration equal to 3s (type 2 test gas generator).

(iii) Ethanol concentrations:

(a) Test gas concentration for the first measurement: 0.40 mg/L (test gas
no. 4)

(b) Test gas concentration for the second measurement: 0.25 mg/L (test
gas no. 3)

(c) Test gas conditions:

(1) delivered volume: 3L+ 0.1 L

(1) duration of injection: 5s+ 0.5 s

(111) all other parameters as defined in Table 4 under sub-clause (a) of
clause (iii) of sub-paragraph (4) of paragraph 6 of Part 2 and Table 6
under sub-clause (b) of clause (iii) of the said sub-paragraph.

(iv) Ambient conditions: within reference conditions as defined in clause
(i) of sub-paragraph (4) of paragraph 6 of part 2.

EUT performance.

(i) Number of measurements per test scheme: at least 5.
(ii) Time schedule: to be performed consecutively for each test scheme.

(iii) Parameters at least to be recorded: as defined in clause
(iii) of sub-paragraph (5) of paragraph 6 of Part 2.

Acceptance criteria.

(i) The equipment under test shall calculate the difference in the ethanol
concentration between the two measurements and shall not calculate/
display a final result, if the difference between the two measurement
results is >0.10 mg/L or 20% of the smaller of the two measurement
results, depending on whichever is the greater.

(ii) It shall not deliver any measurement result and shall display an
appropriate error message.

3. Delay before measurement:

An observation period of at least fifteen (15) minutes shall be observed before conducting a breath test, regardless of the
technical features of the device, to ensure that any alcohol present in the upper respiratory tract has dissipated.’.

[No. WM-9(9)/2024]
ANUPAM MISHRA, Jt. Secy.

Note:- The Legal Metrology (General) Rules, 2011 were published in the Gazette of India, Extraordinary, Part I1, section
3, sub-section (i) vide notification number G.S.R.71(E), dated the 7" February, 2011 and was last amended, vide
notification number G.S.R. 536 (E), dated the 07" August, 2025.
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